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FOREWORD 

The era of specialization vhich has characterized medical education 
and practice in the past few years has greatly extended our knowledge 
of all fields of medicine The advances represented in changing con 
ceptions of disease, new methods of treatment, and radical revision of 
practice have introduced into medical education an important problem, 
that of correlation of accumulated facts and theories An understand 
mg of this correlation is difiieult to attain hut is equally essential to the 
medical student, the general practitioner, the specialist, and particularly 
the teacher WTule it is usually true that advances m any field of 
endeavor have been accomplished through specialization, it js also true 
that the principles upon which practice should be based have been, and 
probably will continue to be set up bj those who possess an adequate 
knowledge of general medicine and can, therefore, correlate this with 
that acquired through intensive investigation of any special field. In the 
further development of specialization it is essential that education should 
focus on the fact that the broader the knowledge of general medicine, 
the more likely will investigations m any special field prove to be of 
permanent value 

Medical literature today represents these advances, and voluminous 
as the literature is it has the virtue of reiteration, which is essential m 
education. In the appraisal of medical literature students and practi 
tioncrs are likely to overlook the writings of those who established the 
fundamentals upon which subsequent progress has been made These 
epoch making contributions are also evidence of the fact that in the 
study of disease thorough and accurate observation is the first require 
ment and supersedes other methods In the diseases of the heart and circula 
tion this fact is particularlj true and m no field of medicine is sound 
clinical sense so important The morbidity and mortahtj of heart disease 
IS a challenge to the medical profession which is already being met, for 
recent statistics m this country show a decrease m this mortal it> rate It 
is of particular importance, therefore, that any information which will 
aid the profession to understand better these diseases should be widely 
disseminated 

It IS, therefore, appropriate that Dr tViJlius and Jlr Kr>s have 
selected a representative group of classic.s pertaining to the heart and 
circulation and have added to the interest of these bj accounts of the 
lives of the authors whose works are included and by a comprehensive 
correlation of the influence of these classics on the development of 
cardiology 

l)o>.iLO C Bxiroim 



PREFACE 

The preparation of this vohiroe of classics on the heart and circulation 
was occasioned by several motivating influences Our peri>onal apprccia 
tion of llie older medical writings was the first influence to encourage us 
to undertake tins project After the expenditure of considerable time and 
effort, we came to the realization that the iinccessibility of numerous rare 
works undoubtedly deterred raanj phjsicians as well as medical students 
from availing themselves of those treasures of the past Phirthermore the 
accelerated tempo of modern times and the voluminous current medical 
literature allow many but little time for the culture of yesteryear How 
ever, the importance of these older writings remains unchallenged and 
manj of them contain such accurate descriptions based on masterful ob- 
servation that thej endure ns integral parts of the modern concepts of our 
day 

One cannot read and contemplate the classics without being aroused 
by a desire to express apologies to the old masters for there are many 
modems who have written certain lines believed to be original only to 
find that the same observations and thoughts were expressed many jears 
before It IS reasonable to conclude that tl e classics of medical antiquity 
form the basis of modern medicine and tliat the physician of today re 
linquishcs many cultural advantages when he avoids acquaintance with hts 
distinguished predecessors It is our hope that this volume will reward 
the reader with the same measure of profit and pleasure that we have 
derived from the wisdom of these great masters. 

Dr Hobcrt AVatt of Glasgow more than 125 v cars ago wrote ‘The read 
mg of the student w too often confined to systems and to compilations which 
arc generally the w ork of men of no experience or of men writing under 
the mftuenee of preconceived opinions To obtain correct view's of 
medicine it is necessary to have recourse to original authors to such as 
write from octml observation who have scon and treated Ihe'discascs 
they describe ** 

We do not presume that we have incorporated all the cardiac classics 
In the present volume hut vie have selected from them those which hast 
heen of special mtcrest to us and which we believe have contributed 
m n large measure to the ilev clopmcnt and progress of present day 
cardiology We have selected contributions that deal with the anatomy 
and phjsiology of the heart and circulation descriptions of disease 
pathologic and therapeutic contnbution.s methods of diagnosis and the 
like 
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THE INFLUENCE OF CERTAIN CARDIAC CLASSICS ON 
THE DEVELOPMENT OF MODERN CARDIOLOGY 

I N THE history of medicine are recorded the heroic efforts of man oier the 
unknown, the conilicla against ignorance, superstition, and prejudice, re 
lentlcss self sacrifice m the search for truth, indomitahle courage in the face 
of failure and disappointment, all a part of the man elous j et uncompleted 
pageant of present day medicine In the chronologic presentation of these 
classics on the heart and arcuhtion it is possible to trace the derelopiaent 
of cardiology to its present position It is probable that the advancement 
of knowledge m the century to follow the present one w ill be greater and 
more dramatic than that of the three preceding centuries comprising 
the scope of this volnmc, but if this prediction materializes, it will he onij 
because our jllastnous predecessors have built their structure well and 
wisely 

There is no doubt that William Ilarvcy s epoch making contribution 
published m 1628, on the anatomy and the physiology of the heart and 
circulation laid the foundation for suhse/iuent discoveries and advance 
ments in this field Earlier observations are uncertain isolated and lack 
co-ordmated contmuitj , some are erroneous and speculative, products of 
the ages of scientific ignorance, religous prejudice, and superstition Wc 
do not mean to deny the fact that certain earlier observations were note 
worthy, but their sporadic occurrence m the space of time hardl> permits 
their inclusion in this consideration Even Hanej’s views were bitterly 
contested bv many of his contemporaries who found it simpler to disagree 
on the premise of erroneous doctrines accepted as fact, rather than to open 
tlicir mmds to the comprehension of new data demonstrated by dissection 
and experiment Harvey proved the circulation of the blood and the 
manner in which it was accomplished, he also predicted the existence of the 
capillary circulation, which he referred to as ^'porcs He preceded the 
era of the microscope, and the use of his magnifj ing glass was of course 
inadequate for the demonstration of this minute anastomosis However 
through remarkahU clear reasoning he realized that some manner of com 
mnmcation between the terminal arterial and venous tributaries must exist 
in order to correlate the various observations which were evident from 
his thorough and painstaking investigations 
In 1640, Pierre Gassendi recorded tlic demonstration of the existence 
of tlic foramen ovale m the adult heart Gassendi witnessed this demon 
stration, which was made bj a surgeon named Payanus in J\ix during the 
dissection of a human bodj This early ficttlement of a controversial 
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>aluc of qumnliiic Dc Scn-ic clear I> described tbe bencfictal cffpcti of 
quiniRe m “rebellions palpdation ’* 

Albrecht von Haller, in 1755, described caleificatioQ of the heart and 
pcncarditim m a ■very dear and vind manner Tins observation vvas 
based on a study of post mortem matenaL 
In 1761, the interesting and important observations of John Baptist 
^lorgagm is'crc publiahed Thej appeared m the form of letters collected 
m five boohs under the title of The Seats and Causes of Diseases, etc 
(trans ) This work comprises the descriptions of a wide variety of dis 
cases with post mortem observations The remarkably accurate and in 
teresUng manner of presentation of Morgagni prompted us to reprint his 
observations on mitral stenosis, lieart block, calcareous stenosis of the 
aortic valve with insufGciencj coronary sclcrasus and aneurysm of the 
aorta Studies of this character were of great importance in the develop 
ment of raedicme because the) represented the correlation of clinical eymp 
toms and signs with dissection after death Although the concepts of 
patholog) were still ill-defliied observations of changes in tissue were 
recorded even though their nature and sjgniflcanee were not ahva)s under 
stood Such records served to stimulate others to pursue similar mvestiga 
tions with a determined cunositj 

Also in 1761, licopold Auenbrugger published the results of his mvestiga 
tious dealing with a new diagnostic method, percussion of the thorax. This 
work preceded the introduction of auscultation bj fifty eight years He 
introduced the Preface of his work with the following words, "I here 
present the Reader w ith a new sign « hich 1 hav e discovered for delecting 
diseases of the chest. This consists m the Percussion of the human 
thorax, whereby, according to the character of the peculiar sound thence 
elicited, an opinion is formed of the internal states of that cavity” 
(trans) The tremendous mflnencc of this discovery on the science 
and art of physical diagnosis requires no special comment It enabled 
the physician to use an additional method of clinical investigation, since 
his methods were still limited to his own senses of perception 
In 1772, IVilbam Heberden’s classic description of angina pectons 
was first publiahed, and again it appeared m 1802 m his Comwicatane* on 
the Ifiitory and Cure of Diseases Ilcberden, an outstanding scholar of 
hia day, was possessed of the art of clear and accurate description, so that 
kff irt'Ai? pactrsj'tt! <?/ tUce of aeigeaec pcctfisrw, rvaairtSaf is rv 

markable clarity, stands unchallenged today and is without a doubt one 
of the most cbenshed and brilliant masterpieces of the past 
William Withering, m 1785, published the results of years of study and 
observation and gave to the world a drug of inestimable and enduring 
value, digitalis He was a Ixvlanist of wide experience, in addition to being 
a much respected phj^sician IIis conevse comments on the use and actions 
of the foxglove (DigiMts purpurea) m cardiac dropsy, his remarlrable 
[3J 



emphasized pcreussfon as an important diagnostic method, and his in 
flaence undoubtedly had great mflnence in its survival, for Alien 
bmgger's teachings had not been enthusiastically received by his con 
temporaries Lalnnec, one of Corvisart’s illustrious students, was 
greatly stimulated by hts able teacher, as evidenced bj the frequent cita 
tion of Corvjsart m Laennec’s treatise on auimultation 

■Wdliam Charles 'Wells, in 1812 published one of the earbest clinical ac 
counts of the cardiac participation in rheumatic fcicr wluch he designated 
as rhcumatisni of the heart His ohservations preceded the disco^eiy of 
anseultation and his observations comprised the record of symptoms refer 
able to the heart and altcratioiw oecumag m (he pulse, notably tachj 
cardia and irtegulanlj In several instances jiost morlgin examination 
confirmed Wells's clinical suspicions The recognition of rheumatic fever ns 
a causative factor m heart disease was to become an important contribution 
in the field of ctiologj 

Clinical observations were recorded with greater frequenev as Uie tune 
Iccnlh century progressed and one of the striking developments was the 
evident desire to correlate symptoms and signs of disease with post mortem 
observations A tjqiical instance of keen observation was that of John 
Cheync, who, in 1818, described an unusual form of peruxlic breathing in 
an instance of fatty heart, which was again described m 1846 b> William 
Stokes and ultimately Iweame knoim as ‘ Cheyne Stokes respiration ” In 
both of these accounts of the disorder the descriptions are vividJj clear 
and impressive, and testifj to the art of careful obsmation and evpression 

In 1819 a new and verj fruitful method of clinical examination was 
mlroduced m HenC T H Laennee s epoch making contribution of auseulta 
tion With the acceptance and refinement of this method, progress in 
the diagnosis of diseases of the heart advanced m great strides This 
discovery was, in a large measure directly responsible for the great ad 
vances in cardiology that were destined to occur m Laennee ’s centurj 
In fairlj rapid succession manj important observations and discoveries 
ensued, of which we arc able to reproduce onlj certain outstanding classics 

Caleb Hilhcr Parry, In 176S, was the first to recognize exophthalmic 
goiter and lU cardiovascular phenomena This work however, was not 
published until 1825 • 

Two years later (1S27) I’olwrt Adams presented his classic description 
of heart block, which waa again d^enbed bj William Stokes m 1854, and 
the cerebral phenomena at times present m this disorder later became 
known as the “Adams-Stokes sj'ndrome ” 

In 1831, James Hope published a rcmarkablj complete treatise on dis- 
eases of the heart and great \ esscis Numerous interesting and graphic 
descriptions are contained in this work Of unusual interest arc hw dis 
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In. the same jear. Sir Thonm lisutlcr Brunton enriched the world with 
the unportnnt contribution relatnc to the ameliorating effects of amyl 
nitrite in the anginal sjTxdrome Preceding this discoiez;}, sufferers from 
angina pectoris liad recci\ed little or no relief from the thenpeutie agents 
available to them In this studj the \asodilating action of amvl nitrite, 
first suspected hj Br B W Richardson was confirmed The drug was 
discovered by Balard but Brunton was the first to suggest its use on a 
practical therapeutic basii Studies of this; character uere extremely uii 
portant m the attack on the existing therapeutic cmpincism of that era 
A vear later (IBfaS) Heinrich Irenneus QmncKe elearlj described the 
captUarj and venous pulse Quincke was another keen obsencr who called 
attention to more remote signs of the impaired heart These observations 
were significant and continue to be of great practical importance todaj 
In 1870, Sir Samuel "Wilks very clearly described the disease Jaler to be 
known as ' bacterial endocarditis, under the title ‘capillan embolism 
or arterial pyaemia *’ This contribution was important in that it called 
attention to the neceivSiB for separating old valvular defects (healed 
endocarditis) from associated or superimposed vegetative lesions resulting 
m the dissemination of emboli 

Ludwig Traubc, two 5 ears later (1ST2) described a significant disturb 
ance in the pulse which he termed pulsus allernans ’ He clearlj dis 
tinguishcd It from the simulating condition pulsus bigeminus Traube’s 
contribution has endured as a vetj valuable sign and today continues to 
guide the clinician m his appraisal of the course of the failing heart. 

In 1676, Sir William Kicliard Gowers graphically described certain 
changes found in the retinal vessels in the presence of arterial hyperten 
Sion This demonstration was destined to be of great importance as testi 
fled to by the extensive dev elopment of retinoscopy m recent 3 ears He f ull 3 
appreciated the fact that tlie retinal arteries visible bj special means, 
afforded the phj sician an opportunity of actually observing vessels during 
the life of the patient and of comparing the retinas of normal individuals 
with those of patients afflicted with cardiovascular renal disease At the 
time that Gowers conducted tlicsc studies the concept of primary renal 
damage occupied a very prominent position and the concept of generalised 
vascular disease m relationship to hypertension had not yet been clearly 
conceived 

A year latex (1877), Julma Bnedrich Cohnhcim in his chapter on 
thrombosis and embolism of his work on the Pathology of the Circulation 
(trans.) described paradoxical embolism This vrork called attention to a 
new significance attending otherwise mnocuons imperfections of the 
septa of the heart and demonstrated the manner in which in the presence 
of these imperfections, thrombi arising in the venous system can be trans- 
ported to the periphery of the arterial system 
(Tl 



heart It %sas m 1S93 thit Wilhelm II ts Jr accurately described the 
maute fascjculus that tondnels the impulse from the auricles to the ^en 
tricles the aunculoieutncular bundle This structure la still frequentlj 
designated as the "bundle of Ills " Tim contribution vras of paramoant 
importance in the clearer understanding of the intricate mechanisin of 
cai^iac conduction and inevitably led to further discoveries m this field 

In 1896, Francis Henry Williams of Boston reported his observations 
on the fluoroscopic examination of the heart and aorta Although his 
studies were not the first recorded, they arc estremtlj noteworthy and we 
have chosen to include them m this volume Williams observations were 
publislied a year foUowing Roentgen’s original observations and surelj 
represent pioneer efforts in this remarhablc branch of stience 

The following year (189T), Sir William Henry Broadbent presented his 
classic description of adherent pericarditis and described the recession of 
the intercostal spaces as a bign of this disease a sign which was to become 
known as "Broadbent ’s sign ” Simulating findings have since been fre 
qucntlv misinterpreted yet Broadbent emphatically discussed the limita 
tions of interpretation 

In 1903, Willem Einlhovcn devised the string galvanometer tho onginal 
modern electrocardiograph During liis extensive experience with Die 
capillary electrometer in the study of the action currents of the heart, lie 
was aware of the inherent error existing m this inetliod and sought to 
devise a method of registration wherein this error would be obviated The 
world ovres thia humble scientist a tremendous debt of gratitude for his 
brilliant gift, for with the advent of electrocardiography, remarkable prog 
ress has been made, and many of the secrets of the heart have gradnalh 
become bared Electrocardiography is today virtually an indispensable 
method m the thorough appraisal of the heart 

A year later (1904), during the time that the issue between the myogenic 
and neurogenic theories of heart contraction was controversial, Ludwig 
Aschoff presented his epoch making work on rheumatic myocarditis He 
described the charactcristjc lesion of rheumatic fever, which has come to 
be known ns the "Aschoff nodule " This was a monumental work and did 
much to crystallize the present day concepts of the pathology of this yet 
unsolved disease and it established a histopathologic picture that was 
destined to exert a great influence in classify mg examples of true myo 
carditis Other myocardial abnormalities later to be proved nonmflam 
matory m nature were before this universally shuffled into the rather 
vague category of "myocarditis " 

It was not until 1907 that the sino-auricular node was demonstrated 
by the painstaking microscopic studies of Arthur Keith and Martin 
Flack They also predicted the fnnction of this node to be the "pace 
maker" of the heart that is, the point of origin of the cardiac impulse 
This discovery proved to be of great importance in bridging certain gaps 
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WILLIAM HARVEY 

(1578 1657) 

”Cor, Imperator, Rex'* 

"/ tittj almoxi lem-pted to th>nK icifh Fractufonuit that the woffim of the 
heart ko-i ohIj/ to he eontjtrehen led hy God " 

— 11 ilham IIirTPjr, C?i'»pf^r I, De motu eordvt 

HAEVET, bom in. 1578 as the eldest son of Thomas Harvey of 
(J^rolhestona, Kent, had his preUmmaiy edscatioa at the Canterhary Grammar 
School and vras admitted as a student of Calus’ College Cambridge, in 1593 Bi 
Cains the founder and long the master according to Power (p 13)i in addition to 
his knowledge of Creek, introduced the study of practical anatomy into England 
Throagh his influence, his college was allowed to nse the bodies of two criminals 
annually for the puxporcs of dissection It Is not deflnitely known whether or not 
Harvey was permitted to watch or to partldpste in dissections hut it is known 
that he was graduated from this school. Bachelor of Arts, In 1597 His collegiate 
education probably was a general one and included a sound knowledge of Greek and 
Eatln plus an acquaintanceship with dialectics and with physics 

In choosing Padua for the study of medicine Harvey was ho doubt drawn by tbe 
renown of its medical school, made famous by the great Vcaallns and by the work 
of the successor of Vesallus, Hieronymus Fabrictus Harvey supposedly entered 
Padua in 1598 but there is no record of his being there before the year 1500. 

The theater In which Fabrlcins lectured still exists. It is now an ancient atmc 
ture containing seats which rise perpendiculatly, one above the other But when 
Harvey was at Padua the theater was new, and tbe government had placed an in 
scriptios over the entrance to commemorate the genius of Tibriclas Fabrlcins must 
have been a source of great inspiration to Harvey and it was nnder him that the 
young student became an expert in anatomy Harvey makes reference in “Be motu 
cordis" to his former teacber as "tbe celebrated Hieronymus Fabrlcins of 
Aquapendente, a most skilful anatomist, and venerable old man," While Harvey was 
receiving his medical training at Fadua Fahriciua was perfecting his knowledge con 
cerulng the valves of the veins. Sylvius of X,onvilly (lacques BuBois, 1473-1555), 
the teacher of Vesallus at Paris, had known and described the valves at an early 
date But Fabrlcins rediscovered them la 1574 (Power, p 25) Fahricias, as Harvey 
BO skillfully points out, did not rightly understand the function of the valves 
Fabricfus thought their purpose was to prevent ovetdistentlon of tbe vessels when 
Mood flowed from the larger Into the smaller veini^ but that they were not needed 
in tbs arteries because the blood was always In a state of ebb and flow! Harvey 
pointed out that tbe true function of the valves was to prevent venous reflux and, 
therefore, this prevention of contrary motion was a great factor in the circulation of 
the blood. 

After a flve-year stay at Fadua, Harvey received his diploma as Doctor of Physics 
(1602), with the tight to practice and teach arts and medicine in every land and seat 
of teaming Apparently, Harvey had made a great Impression on his snperiors. for 
his diploma further stated **ne had conducted himself so wonderfully well in the 
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cxaolDatfoa, and shtmii sacli tidll, in«mory, and learning t&at 2ie bad far ear 
passed even the great hopes trhlch hts examiners had Xormed of him.* ' (Qnoted by 
Power, jp 20-27) 

On bis rctom to England in the same year, narvey also received the degree of 
Doctor of Medicine from the University of Cambridge Two years later (1004), 
Harvey settled in I/ondon, married the danghtcr of a phyaldan (I.anceIot Browne, 
physician to Queen Elizabeth and to King James I) by whom, it Is to be regretted, 
he had no children He then entered the practice of his profession and was elected 
a fellow of the College of Physicians in 1007 In 1009 be was duly appointed 
physician to St Bartholomew’s Hospital. 

In 1015 Harvey was appointed to the office of Eumleian lecturer, a highly esteemed 
position under the sponsorship of the College of Phystcians. He continued in this 
capacity until 1056, when be resigned his post Harvey’s lectures (on anatomy and 
surgery as quolilled by the Enmlelan Trust) were first delivered from April 10 to 10, 
1016 On April 23 of that same year, Shahespeare died at Stratford-on Avon. 
Oaitlson <p 219) and others have pointed out the resemblance of Harvey's finely 
farmed head to that of the world's greatest dramatist And it may bo possibie that 
Harvey was influenced somewhat by his great contemporary 

The manuscript notea of his first course of lectures are now the sacred property 
of the British Museum. The second portion of his notes (as described by Power 
pp 64-66) contains an account of the thorax and Its coutents. After a full discussion 
of the situation and functions of the various abdominal viscera Harvey next con 
sldered the thorax, and bis remarhabla words contain his first written description 
of his memorable discovery These words are initialed to show that Harvey believed 
the idea was original 

“It Is plain from the structure of tie heart that the blood is passed continuously 
through the lungs to the aorta as by the two clacks of a water bellows to raise 
water 

“It is shown by the application of a ligature that the passage of the blood Is from 
the arteries into the veins 

“Whence it follows that the movement of the blood Is constantly In a circle, and 
la brought about by the beat of the heart It Is a question, therefore, whether this 
is for the sake of sourtshment or rather for the preservation Of the blood and the 
limbs by tbn communication of the heat the blood cooled by warming the limbs 
being In turn warmed by the heart ’ * 

Therefore, it is apparent that Harvey knew of the ctrcnlation at least, by the 
year 1616 at the age of thirty seven, and twelve years before the publication of 
• Be motu cordis.” 

In 1618 Harvey was appointed Physician Extraordinary to James 1 and, on the 
death of that monarch, his son, Charles 7, appointed Harvey a physician in-ordinary 
Besides being physician to the King’s household, Harvey was physician to several 
dlsttngnished noble families Included among his patients was Brands Bacon 
(15611626), whose great genius did not impress the mind of Harvey, who said of 
one of Bacon’s works, * 'He writes philosophy like a Eord Chancellor ' ' 

The year 1628 marks the highest point in the career of WQliam Harvey Prom 
Prankfort-on the-Main came hla matured account in Eatin of the drcnlation of the 
Wood- The Italians claimed Andrea Cesalpinoi (1524-1603), professor of medldne 



at Pisa, as barlag disco v«r«d the circuUUos during the period froia 1571 1593 prior 
to Barrey (1616). Cesalpliio described the lesser rirculatlon, but Us obserratioBS did 
not lead Urn to a clear recognition of the greater circnUtton. Cesalpino Is deserring 
of credit, bowerer, and it is possible that Harvey Imevr of Us work vrUle be vras a 
student at Padua. In Us first chapter of “De xnotu cordis,” Harvey suggests that 
he sought to discover the morions and uses of the heart ”from actual Inspection 
and not from the writings of others ' ' Per tUs purpose he resorted to YlvlBectton, 
Ugatlon and perfusion. He experimented ou several living animals whose hearts 
were observable with the naked eye, and also on some smaller animals whose hearts 
he could observe with the aid of a magnifying glass, As an anatomist, and an out- 
standing one, he was further able to confirm much of his proof of the circulation oa 
the basis of his many dissections of human bodies 

The mainstay of Harvey’s argument — that the actual quantity of blood as 
measured made it physically Impossible for the blood to do other than return to 
the heart by the venous route-^not only gave him definite proof of the circulation but 
also, as Oartison (p 217) has so well stated, insured that his computatton was the 
first idea of measuremeut In any biologic Investigation TUs quantitative demonstra 
tton gave Impetus to the rise of physiology 

After the publication of ' ‘He motu conUs,' ' there can be no doubt that Harvey’s 
prtstlge as a physician auCered somewhat. He vfas severely attacked by the pedantic 
tUnken of the rime But this dlstnibance was more than connterhatanced by the 
acceptance during his lifetime of Us most Important contribution 

Harvey, at an early date (1613), had been elected to the office of censor In tbe 
CoUeg* of Physicians lie was reappointed to this office In 1625 and again la 1629 
Pa 1628 ho wis appointed Treasurer of the ''College, ' to wUch office he was reap- 
pointed in 1629 In the same year he received the commands of the King to accom 
pany the Puke of Lennox, who was sent to travel abroad. He continued to travel 
with the Zmke until the winter of 1631 1632, at which time he returned to England. 
In 1632 ho drew up a set of rules for the now library of the College of Physicians 
Early in 1633, Harvey again received the commanda of the King, this tlmo to attend 
Charles I on Us Journey to Scotland During this trip he wrote bis treatlso on tho 
“Bass Eock.” 

In 1634, the story of the Lancashire oritches ran rampant through England As 
was the cas* in the Salem witchcraft episode in New England In 1692, the accusations 
were tho result of a child's perjury Dr Harvey was called Upon to examine tho 
bodies of some of the arrested "witches” and Some of those permitted to live 
Owing to hla testimony and that of others, four of the seven convicted witches’ 
were pardoned. Harvsy’s attitude Is all the more remarkable, eonsldcrtng that Us 
contemporary in medicine, Sir Thomas Browne (I665-1662J, supposedly a model of 
tolerance, affirmed that be believed In witchcraft (Smith, vol 1, p 445). and tbe 
great Carl Unaaeus (17071778), bom 129 years later than Harvey, displayed in his 
"Kemeris Divisa,” written for Us son, that he believed in supernatural punishments 
(Smith, vol 2, pp 510. 541) 

Another Interesting experience occurred to Harvey In 1635 In this year he was 
ordered by the King to perfonn necropsy on the body of Thomas Parr, who is aald to 
have died at tbe ripe age of one bundled and fifty two years and nine months. The 
notea of this necropsy were not printed until 16C9 when they were published in 
Bett’a "On the Source and Quality of Blood. ’ Prom these notee it appears that 
Harvey helleved "Old Tom Parr" would have lived even longer had he remained 
In Ua native home. Shropshire, and not transported hlsmlf to London and altered 
Us diet by living with a nobleman! 

Harvey's friendship with the King resulted la his being suspected, and rightly, of 
being an enthusiastic Loyalist la the early part of tie Civil War {ISiS}, t toob 
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of eltizea Midlers ejjtered Harvey g lodgings, stole tis goods, and scattered hia papers. 
Tbese papen Isclnded tlie records of a large cumber of dissections. Ids observations 
on the development of tnsect^ and a series of notes on comparative anatomy 
la 1615 Harvey was elected to the honorable position of -warden of Merton College 
at the Hslversity of Oxford. This was the school of which the famons John of 
Oaddesdec (circa 1350) one of the earliest Englishmen to -write a complete treatise 
on medicine s had been a fellow Because of the tumult of the Crom-welUan Civil 
War Harvey held this position for only one year 

The surrender of Oxford la 1645 mailrs the period of Harvey a severance from 
the Court and hla gradual retirement from public Ule occasioned in part by bis being 
affected with gout, from which he suffered recurrent attacks During this time be 
was preparing his essay De generations anlmaUum, which was published In 1651 
In his investigation of the embryo handicapped as he was by not having a micro, 
scope he formed a wrong idea Of fecundation. He believed the fertilization of the 
ovum to be something incorporeal — as iron touched by the magnet Is endowed -with 
its own powers Garrison (p 248) suggests that the true Importance of De 
generatione -was that it subverted the ancient concept that Ufe ia engendered out 
of corruption (or putrefaction) 

The College of Physicians was promised, by an anonymous donor a library of 
books, a mtuenm of nmnercas objects of cariosity and a variety of surgical instni 
ments. Before the building was completed the name of the generous benefactor be 
came known, and the College responded In 365'’ by creating a statue of Harvey 
But the College stlU felt Indebted to Harvey and chose him as its president In 
1651 He however did not accept this honor recognizing the iniluenees of the In 
flrmities in his health. The attacks of gout continued, and he died on June 3 1657 
from a cerebral hemorrhage He was buried in the family vault at Hempstead in 
Essex, 

Abraham Cowley (IBlS-iaOT) wrote of Harvey 

Harvey sought for Truth, in Truth s o-wn book 
The creatures which by Ood hlm«elf -was writ 
And wisely thought twaa fit, 

Hot to read comments only upon it. 

But on th original Itself to look. 


*Ro*a^M 0 tl«a prlcted tn 14S* 
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AN ANATOMICAL DISQUISITION ON THE 
MOTION OF THE HEART AND BLOOD 
IN ANIMALS* 

By 

WILLIAM HARVEY. MD. 
WTROBXJCTION 

A S WE are atwut to discuss the motion, action, and use of the heart and 
arteries, it is imperative on us first to state what has been thought of 
these things by others in their writings, and what has been held by the 
vulgar and by tradition, in order that what is true may be confirmed, and 
what IS false set right hy dissection multiplied experience and accurate 
observation 

Almost all anatomists, phjsicians, and philosophers, up to the present 
time, have supposed «ith Galen, that the object of the puLe was the same 
as that of respiration, and only differed m one particular, this being con 
ceivcd to depend on the animal, the respiration on the vital faculty, the 
two, in all other respects, whether with reference to purpose or to motion, 
comporting themselves aliic Whence it is affirmed, as by Hieronymus 
Fabnems of Aquapendente, m his book on "Bcspiration,” which has lately 
appeared, that as the pulsation of the heart and arteries does not suffice 
for the ventilation and refrigeration of the Wood, therefore were the Jungs 
fashioned to Burround the heart From this it appears, that whatever has 
hitherto been said upon the systole and diastole, on the motion of the heart 
and arteries, has been said with especial reference to tlie lungs 
But as the structure and movements of the heart differ from those of 
the lungs, and the motions of the arteries from those of the chest, so seems 
it bkel> that the other ends and offices will thence arise, and that the pulsa 
tions and uses of the heart, likewise of the arteries, will differ in many 
respects from the hcavmgs and uses of the chest and lungs For did the 
Arterial puke and Ihc rcajcunition sms the same ends,, did the arteries 
m their diastole lake air into their cavities, as commonly stated, and m 
their systole emit fuliginous vapours by the same pores of the flesh and 
skm, and farther, did they, in the time intermediate between the diastole 
and the svstole, contain air, and at all times either air, or spirits, or fuligi 
nous vapours, what should then be said to Galen, who wrote a book on 
purpose to show that by nature the arteries contained blood, and nothing 

•ErnvUatto oimlomiot Ftotu eordU «onr«islj In «nlmanb«4 Iy>nd«n. ItJS, Tran»- 
utnl br rc>b4Tt WUlii, BArnM Sumr »gUnd ISO 



but blood, neither spirits nor air, consequent!} , as may be readily gathered 
from the experiments and reasonings contained m the same bookl Now 
if the arteries are filled in the diastole with air then taken into them (a 
larger quantity of air penetrating s^hen the pulse is large and full), it 
must come to pass, that if }ou plunge into a bath of water or of oil when 
the pulse IS strong and full, it ought forthwith to become cither smaller or 
much slower, since the circumambient bath will render it either difiScult 
or impossible for the air to penetrate In like manner, as all the arteries, 
those that are deep seated as well as those that arc superficial, arc dilated 
at the same instant, and with the same rapidiU, how were it possible that 
air should penetrate to the deeper parts as frccl} and quickly through the 
skin flesh, and other structures, as through the mere cuticle T And how 
should the arteries of the foetus draw air into their cavities through the 
abdomen of the mother and the bod} of the womb! And how should 
seals whales, doljilnns and other cetacesns, and fishes of e\ery description 
living in the depths of the sea, take in and emit air by the diastole and 
8} stole of their arteries through the infinite mass of waters? For to say 
that they absorb the air Uiat is infixed in the water, and emit their fumes 
into this medium, were to utter something \ery like a mere figment And 
if the arteries in their systole expel fuliginous ^apours from their cavities 
through the pores of the flesh and skin, wh} not tho spirits, which arc said 
to be contained in these ^esseb^ at the same time, since spirits are much 
more subtile than fuliginous vapours or smoke? And further, if the 
arteries take in and cast out air in the s} stole and diastole, like the lungs 
in the process of respiration wherefore do they not do the same thing when 
a wound is made in one of them as is done m the operation of artcriotomy ? 
When the windpipe is divided, it is sufficiently obvious that the air enters 
and returns through the wound b} two opposite movements, but when 
an arterv is divided, it is oquall} manifest that blood escapes in one con 
tinuous stream and that no air either enters or Lssues If the pulsations 
of the arteries fan and refrigerate the Kcicral parts of the bod} as the 
lungs do the heart, liow comes it, as is commonly said, that the arteries 
carr} the vital blood into the dilTorenl parts obundantlv chargwl with 
vital spirits which cherish the heat of these parts, sustain them when 
asleep and recruit them wlicn exhausted? And how should it happen 
that if you tic the arteries immediately the parts not only liceomc torpid 
and frigid, and look pale but at length cease even to he nourished? This 
according to Galen is liceause thej are deprived of the heat which flowed 
through all parts from the heart, as its source, whence it would appear 
that the arteries rather carry warmth to the parts than serve for any 
fanning or refrigeration Besides how can the diastole (of the artenes) 
draw spirits from the heart to warm the hod} and its parts, and from with 
out, means of cooling or tempering them? Still further, although some 
affirm that the lungs arteries and heart Imc all the same ofilces, they vet 
maintain that the heart is tho workshop of the spirits, and that the arteries 
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contain and Iransmit them, dcn>in? liovsc\er, m opposition to the opinion 
of Columbus, that the lungs cm either make or contain s.pirits, and then 
tliejr assert, svith Galen, against Krasistratus, that it is blood not spirits, 
which 18 contained in the arteries 

These various opinions are seen to be so incongruous and mntuall} 
subversive, iJiat eicry one of them is not unjust!} brouglit under suspicion 
That it IS blood and bloo{l alone which is contained in the arteries is made 
manifest by the experiment of Galen, by artenotomy, and by wounds, 
for from a single artery divided, as Galen hirnself affirms in more than 
one place, the whole of the blood may be withdraw n m the course of half 
an hour, or less The experiment of Galen alluded to is this “If you in 
elude a portion of an arter} between two ligatures and slit it open length 
wa}s, }ou mil 6 nd nothing but blood”, and thus he proves that the 
arteries contain blood onl} And we too maj be permitted to proceed b} a 
like train of reasoning if wc find the same blood in the arteries that wc 
find in the veins, which \ve have tied in the same waj, as I have myself re 
peatcdlj ascertained, both m the dead body and m living animals we may 
fairl} conclude that the arteries contain the same hlood as the veins, and 
nothing but the same blood Some whilst the} attempt to lessen the difli 
culty here, affirming that the blood is spintous and artenous, virtually con 
cede that the office of the arteries is to carr} blood from tlic heart into 
the whole of the hod}, and that they arc therefore filled with blood, for 
spintous hlood is not the less blood on that account And then no one 
denies that the blood as sucli even tlic portion of it which flows in the 
veins, IS imbued with spirits But if that portion which is contained in the 
arteries bo richer m spirits, it is irtill to be believed that these spirits arc 
inseparable from the hlood like those m the veins that the blood and 
spirits constitute one bod} flike whc} and butter m milk or heat [and 
water) in hot water), with which the arteries are charged, and for the 
di-slrihution of w hich from the heart thc} arc provided, and that this hod} 
is nothing else than hlood But if this blood be said to be drawTi from thc 
heart into the arteries h} the diastole of these vessels, it is then assumed 
that thc arteries hy their distension arc filial with Mood and not with thc 
ambient air, as heretofore, for if the} he said also to become filled with 
air from the ambient atmosphere, how and wlicn, I ask, can thc} receive 
hIoo<l from the heart! If it he answcrctl during the systole, I sa}, that 
seems impossible, the arteries would then have to fill whilst the} contracted, 
in other words, to fill and }et not become distended But if it be said 
during the diastole the} would then and for two opposite purposes, be 
receiving both hlood and air, and heat and cold, which is improbable 
I urlhcr, when it is affirmed that Uie diastole of thc heart and arteries is 
simultaneous, and the s}'stole of the two is also concurrent, there is another 
incongruity For how can two bodies mutuall} connected, which are simnl 
lancousl} distended, attract or draw nnvihing from one another, or, being 
simuItaneOHsI} contracted receive an} thing from each other! And then 
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Jt seems impossible that one body can thus attract another body into iLicU 
so as to become distended seeing that to be distended is to be passne, unless, 
in the manner of a sponge, previously compressed bj an cvtemal force, 
iihilst It IS returning to its natural state But it is difficult to conceive 
that there can be anything of this kind m the arteries The arteries 
dilate, because they are filled like bladders or leathern bottles, they 
are not filled because they expand like bellows. This I thini easy of 
demonstration, and indeed conceive that I have already proved it 
Nevertheless, m that book of Galen headed ‘Quod Sanguis continelur in 
Arterus,’ he quotes an experiment to prove the contrary An arter> 
having been exposed, is opened longitudinally, and a reed or other 
pervious tube, by which the blood is prevented from being lost, and the 
wound IS closed, is inserted into the vessel through the opening “So 
long ” he says “as things are thus arranged, the whole arterj will 
pulsate, but if you now throw a ligature about the vessel and tightly com 
press its tunics over the tube, you will no longer sec the artery beating 
beyond the ligature “ I have never performed this experiment of 
Galen’s, nor do I think that it could very well he performed m the liv mg 
body, on account of the profuse flov% of blood that would fake place from 
the vessel which was operated on neither would the tube effiectually 
close the wound in the vessel without a ligature, and I cannot doubt but 
that the blood would be found to flow out between the tube and the 
vessel Still Galen appears by this experiment to prove both that the 
pulsative faculty extends from the heart bj the walls of the arteries, and 
that the arteries whilst they dilate are filled by that pulsific force, be 
cause they expand like bellows, and do not dilate because they are filled 
like skins But the contrary is obvious in arteriolomj and in wounds, for 
the blood spurting from the arteries escapes with force, now farther, now 
not so far, alternately, or in jets, and the jcl alwnjs lakes place with 
the diastole of the artery, never with the systole. By which it clearly 
appears that the artery is dilated by the impulse of the blood , for of itself 
it would not throw the blood to such a distouce, and whilst it was dilat 
mg, it ought rather to draw air into its cavity through the wound were 
those things true that arc commonly stated concerning the uses of the 
arteries. Nor let the thickness of the arterial tunics impose upon us, and 
lead us to conclude that the pulsalive property proceeds along them from 
the heart For in several animals the arteries do not apparently differ 
from the veins, and in extreme parts of tlic bodv where the arteries are 
minutely subdivided ns in the bram, the hand, etc., no one could dis 
tinguish the arteries from the veins by the dissimilar characters of tlicir 
coats, the tunics of both are identical And then In an aneurism pro 
ceeding from a wounded or erodeil artery, the pulsation is precisely 
the same as in the other arteries, and yet it has no proper arterial tunic 
This the learned Biolanns testifies to along with me, in his Seventh 
Book 



Nor let an> one imagine that the uses of the pulse and the respiration 
are the same, because under the influence of the same causes, such as 
running anger, the warm bath, or any other heating thing, as Galen says, 
they become more frequent and forcible together For, not only is ex 
penence m opposition to this idea, though Galen endeavors to explain it 
away, when we see that with excessive repletion the pulse beats more 
forcibly, whilst the respiration is diminished in amount, but in young 
persons the pulse is quick, while respiration is slow So also is it m 
alarm, and amidst care, and under anxiety of mind, sometimes, too, in 
fevers, the pulse is rapid, hut the respiration is slower than usual 

These and other objections of the same kind may be urged against the 
opinions mentioned hor are the i lews that are entertained of the offices 
and pul&e of the heart, perhaps less bound up w ith great and most mex 
tricable difficulties The heart, it is vulgarly said is the fountain and 
workshop of the vital spirits the centre from whence life is dispensed to 
the several parts of the body, and yet it is denied that the right vcntncle 
makes spirits, it is rather held to supply nourishment to the lungs 
whence it is maintained that fishes are without any right ventricle (and 
indeed every animal wants a right ventricle which is unfurnished with 
lungs), and that the right ventricle is present solely for the sake of the 
lungs 

1 Why, 1 ask, when we see that the structure of both ventricles is 
almost identical, there being the same apparatus of fibres, and braces, 
and valves, and vessels, and auricles, and in both the same infarction of 
blood, m the subjects of our dissections, of the like black colour, and 
coagulated— why, I say, should their uses be imagined to be different, 
when the action, motion, and pulse of both are the samel If the three 
tncuspld valves placed at the entrance into the right ventricle prove 
obstacles to the reflux of blood into the vena cava, and if the three 
semilunar valves, which are situated at the commencement of the pul 
monary artery he there, that they may prevent the return of blood into 
the ventricle, wherefore, when we find similar structures in connexion 
with the left ventricle, should we deny that they are there for the same 
end, of preventing here the egress, there the regurgitation of the blood! 

2. And again when we see that these stmetnres, in point of size form, 
and situation, are almost m every respect the same m the left as in the 
right ventricle, wherefore should U be maintained that things are here 
arranged in connexion with the egress and regress of spints, there t e , 
m the right, of blood The same arrangement cannot he held fitted to 
favor or impetle (he motion of blood and of spirits indifferently 

3 And when we observe that the passages and vessels are severally 
in relation to one another in point of size, viz., the pulmonary artery 
to the pulmonary reins, wherefore should the one be imagined destined 
to a private or particular purpose, that to wit, of nourishing the lungs, the 
other to a public and general function! 



4 And, as Ilcaldus Co\nm\njs says how can it he conceived that such 
a quantity of blood <diould be required for the nutrition of the lungs, the 
vessel that Icids to them, the vena arteriosa or pulmonary arterj being 
of greater capacity than both the ihac ^euls? 

5 And I ask further as the lungs are so close at hand and in continual 
motion, and the vessel that supplies them is of such dimensions, what is 
the use or meaning of the pulse of the right ventricle! And whj vias 
nature reduced to the necessity of adding another \cntric1e for the sole 
purpose of nourishing the lungs! 

■\Vlien It IS said that the left ventricle obtains materials for the forma 
tion of spirits air to wit and blood from the lungs and nght sinuses of 
the heart and in like manner sends spiritous blood into the aorta draw 
mg fuliginous vapours from thenee and sending them bv the arteria 
venosa into the lungs whence spirits are at the same time obtained for 
transmission into (he aorta I ask how and by what means is the separa 
tion effected? \nd how comes it that spirits and fuliginous vapours can 
pass hither and thither without admixture or confusion! If the mitral 
cuspidate vsUes do not prevent the egress oE fuliginous vapours to the 
lungs how should they oppose the escape of air! And how should the 
semilunars hinder the regress of spirits from the aorta upon each super 
vening diastole of the heart! And abo\e all how can thev say that the 
spintous blood is scut from the artcria \enali3 (pulmonarv veins) by 
the left ventricle into the lungs without anv obstacle to its passage from 
the mitral valves when they have previously asserted that the atr entered 
by the same vessel from the lungs into the left ventricle and have brought 
forward these same mitral valves as obstacles to its retrogression T Oood 
God I how should the mitral valves prevent regurgitation of air and not 
of blood ! 

I urther, when they dedicate the v ena artenosa (or pulmonary arterj ) 
a vessel of great size and having the tunics of an arterj to none hnt a 
kind of private or single purpose that natnolv of nourishing the lungs 
whv should the arteria venabs (or pulmonarj veins), whieh is scarceJj 
of similar size which has the coats of a vein and is soft and lax be pre 
sumed to be made for manj— three or four, different uses! For they 
will have it that air passes through this vessel from the lungs into the 
left ventricle, that fuliginous vapours escape bv it from the heart into the 
lungs, nnl that a portion of the spintous or spiritualized blood is dis- 
tributed by it to the lungs for their refreshment 
It Ibej vvdl haie it that fumes and air— fumes flowing from air pro 
cccding towards the heart — are transmitted by the same conduit I reply, 
that nature is not wont to institute but one vessel to contrive but one way 
for such contrary motions and purposes nor is anything of the kind 
seen elsewhere 

If fumes or fuliginous vapours and air permeate this vessel ns they do 
the pulmonarv hroncKia wherefore do we And neither air nor fuliginous 
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vapours when we divide the arteria venosa? Why do we always find 
thw vessel full of sluggish blood, never of air? "tthilst in the lungs we 
find abundance of air remaining 

If any one will perform Galen's experiment of dividing the trachea of 
a living dog, forcibly distending the lungs with a pair of bellows, and 
then tying the trachea securely, he will find, when he has laid open the 
thorax, abundance of air m the lungs even to their extreme investing 
tunic, but none m cither pulmonary v eins, or left ventricle of the heart 
Itut did the heart either attract air from the lungs, or did the lungs 
transmit any air to the heart, in the living dog, by so much the more 
ought this to be the case m the experiment just referred to Who, indeed, 
doubts that, did he inflate the lungs of a subject m the dissecting room, 
he would instantly see the air making its way by this route, were there 
actually any such passage for it? But this office of the pulmonary veins, 
namely, the transference of air from the lungs to the heart, is held of 
such importance that Hieronymus Fabncius of Aquapendente, maintains 
the lungs were made for the sake of this vessel and that it constitutes 
the principal clement in their structure 

But I should like to be informed wherefore, if the pulmonary vein 
were destined for the conveyance of air, it has tlie structure of a blood 
vessel here Nature had rather need of annular tubes, such as those of the 
bronchia in order that they might always remain open, not have been 
liable to collapse, and that they might continue entirelj free from blood 
lest the liquid should interfere with the passage of the air as it so ob 
viously does when the lungs labour from being either greatly oppressed 
or loaded m a less degree with phlegm as they are when the breathing is 
performed v\ ith a sibilous or rattling noise 

Still less IS that opinion to he tolerated which (as a two fold matter 
one aereal, one s'lngumcous is requited for the composition of vita? 
spirits) supposes the hlood to ooze through the septum of the heart 
from the right to the left ventricle hy certain secret pores, and the nir 
to be attracted from the lungs through the great vessel, the pulmonary 
vein, and which will hare it consequently, that there are numerous pores 
in the septum cordis adapted for the transmission of the blood But, in 
faith, no such pores can he demonstrated, neither m fact do any such 
exist For the septum of the heart is of a denser and more compnet Btruc 
turc than any portion of the body, except the bones and sinews But 
even supposing that there v\cre foramina or pores m this situation, how 
could one of the ventricles extract anything from tlie other— the left, 
eg, obtain hlood from the right when we see that both ventricles con 
tract and dilate simultaneously? Wherefore should we not rather believe 
that the right took spirits from the left, than that the left obtained 
blood from the right ventricle, through these foramina? But it is 
certainly mysterious and incongruous that blood should be supposed to 
be most commodiously drawn through a set of obscure or invisible pores, 
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and air through perfectly open passages at one and the same moment. 
And why, I ask, is recourse had to secret and invisible porosities to un 
certain and obscure channels, to explain the passage of the blood into the 
left ventricle, when there is so open a way through the pulmonarj vemsl 
I own it has always appeared extraordmarj to me that they should have 
chosen to make or rather to imagine, a way through the thick, hard, 
and extremely compact substance of the septum cordis, rather than to 
take that by the open vas venosum or pulmonary vein or even through 
the lax, soft and spongj substance of the lungs at large Besides, if the 
blood could permeate the substance of the septum, or could be imbibed 
from the ventricles w hat use w ere there for the eorouarj artery and rein 
branches of ivhicli proceed to the septum itself, to supplj it with nourish 
TientT And what is especially worlhj of notice is tins if in the foetus, 
where everything is more lax and soft, nature saw herself reduced to the 
necessity of bringing the blood from the right into the left side of the heart 
by the foramen ov ale from the vena cava through the ortena venosa, how 
should it be likely that in the adult she should pass it so commodiously, 
and without an effort, through the septum vcntriculorum, which has now 
become denser by age ! 

Andreas Laurcntias ’ resting on the authority of Galen* and the expert 
ence of Uollcnus asserts and proves that the serum and pus m empyema, 
absorbed from the cavities of the chest into the pulmonary vein, may be cx 
pcllcd and got nd of w ith the urine and faeces through the left ventricle 
of the heart and arteries lie quotes tlie case of a certain person affected 
with metancholn and who suffered from repeated fainting fits who was 
relieved from the paroxjsms on passing a quantitv of turbid, fetid and 
acrid urine but be died at list, worn out b\ the disease, and when the 
body came to be opened after death no fluid like that he had micturated 
was dLseovered either m the bladder or m the Kidnej-s, but in the left 
ventricle of the heart and cavity of the thorax plenty of it was met with, 
and then Laurentms boasts that he had predicteil the cause of ihcsymiitoms 
For mj own part, however. I cannot hut wonder since he had divined and 
predicted that heterogenous matter could be discliargcd bj the course be 
indicates, win he could not or would not pcrecivc, and inform us that, in 
the natural state of things the blood might bo commoibously transferred 
from the lungs to the left ventricle of the heirt by the vorj same route 

Since, therefore, from the foregoing considcralioas and m»nj others to 
the same cfTect, it is plain that wliat his heretofore been said eoncenung 
the motion and function of the heart and arteries must appear obscure, 
or inconsistent or even impossible to him who carefully considers the 
entire subject, U will be proper to look more iiarrowlv into tJic matter, 
to contemplate the motion of the heart and arteries, not only in man but 
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m all animals that have hearts, and further, hy frequent appeals to iiviscc 
tion, and constant ocular inspectjon, to investiaale and endeavor to find 
the truth 

CHAPTER 1 

THE AUTHOR’S MOTIVES EOR WRITING 

Wlicn I first gase m> mmd to Mviscctjons, as a means of discovering 
the motions and uses of the heart, and sought to discover these from actual 
inspection, and not from the \\TitinEs of others, I found the tash so truly 
arduous, so full of difficulties, that I \\as almost tempted to thinh, with 
Fracastornis, that the motion of the heart was only to be comprehended 
hy God For I could neither rightly perceive at first when the e> stole and 
when the diastole took place, nor v-ihen and where dilatation and contrac 
tion occurred, by reason of tlie rapidity of the motion which in man> 
animals JS accomplished in the twinkling of an eye coming and going like 
a flash of lightning, so that the systole presented itself to me now from 
this point, now from that, the diastole the same and then everything was 
reversed, the motions occurring, as it seemed, variousfj and confusedly 
together Jly mind was therefore greatly unsettled nor did I know what 
I should mjsclf conclude, nor what believe from others, I was not sur 
prised that Andreas liaurentms should have said that the motion of the 
heart was as perplexing os the flux and reflux of Euripus had appeared 
to Aristotle 

At length, and by usmg greater and daily diligence, having frequent 
recourse to vivisections, employing a variety of animals for the purpose, 
and collating numerous observations I thought that I had attained to the 
truth, that I should extricate myself and escape from this lobyrintb, and 
that I had discov ered what 1 so much desired, both the motion and the use 
of the heart and arteries, since which time I have not hesitated to expose 
my views upon these subjects, not onlj in private to my friends but also 
in public, in my anatomical lectures after the manner of the Academy of 
old 

Tliese views, as usual, pleased some more others less, some chid and 
calumniated me, and laid it to me as a crime that I had dared to depart 
from the precepts and opinion of nil anatomists , others desired further ex- 
planations of the nov cities w hich they said were both worthy of considera 
tion, and might perchance he found of signal use At length, yielding to 
(he requests of my friends that all might be made participators la my 
lalwurs, and partly mov od by the envj of others, who, receiving my news 
with uneandid minds and understanding them indifferently, have essayed 
to traduce me publicly, I hav e been mov ed to commit these things to the 
press in order that all maj be enabled to lorm an opinion both of me and 
m> labours This step I take all the more willingly, scemg that Hieronymus 
Fabricuis of Aquapendente, although he has accurately and learnedly 
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deliticatecl almost c\cry one o£ the several parts ot aiumaU ia a special 
work, has left the heart alone untouched rmallj, if any me or benefit 
to this department of tlie republic of letters should accrue from my labours, 
it Mill, perhaps, be allowed that I hare not liicd idly, and, as the old man 
in the comedy says 

;tar ne%er jet halb. anyone nttnined 
To «uch perfection, but tliat time, and place. 

And nac, have brouj;ht addition to his knowledge, 

Or mndo correction, or admonished htra, 

That he was Ignorant of mneh which he 
Had thought he knew, or led him to reject 
It hat he had once e<fteejiied of highest price 

So will it, inrchancc, be found with reference to the heart at this lime, or 
olliera, at leiiit, startinj: from hence, the way pointed out to them, ad 
tancing under the guidance of a happier genius, ma^ ranhc occasion to 
proccctl more fortunatelj, and to inquire more accurately 

CnAPTEIt II 

or iiii: MOTIONS or the ijeaivi, as seen in the 

DISSECTION or LIVING ANIMALS 

In the first place, then, when the chest of a liting animal is laid open 
and the capsule tliat immcdiatcl> surrounds the heart is slit up or remoted, 
the organ is seta now to more, now to be at rest, — there is a lime when it 
mores and a time when it is motionless 

These tilings aie more obvious m the colder animals, such os toads, 
frogs, serpents small fishes, crabs, shrimps, snails and shell fish The} 
also become more distinct in warm blooded animals, such os the dog and 
the hog, iC thej he attentively noted when the heart begins to flag, to 
move more slowly, aud, as it were, to die the movements then become 
slower and rarer, the pauses longer, bj which it is made much more easy 
to perceive and unravel what the motions reallj are, and bow they are 
performed In the pause, as in death, the heart is soft, fiaccid, exhausted, 
lying, as it were, at rest 

In the motion, and interval in which this is accomplished, three pnn 
cipal circumstances arc to be noted 

1 That the heart is erected, and rises upward to a point, so that at 
this time It strikes against the breast and the pulse is felt externally 

2 That it IS everywhere contracted, but more especially towards the 
sides, so that it looks narrower, relatively longer, more drawn together 
The heart of an cel taken out of the bmly of the animal and placed upon 
the table or the hand, shows these particulars, but the same things are 
manifest m the heart of small fishes and of those colder animals where 
the organ is more conical or elongated 
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3 The heart hems ferasped m the hand, is felt to hccomc harder durms 
Its attjon Now this hardness proceeds from tension, precisely as when 
the forearm is era'sped its tendons arc percened to become tense and 
resilient when the finpers are mo\ed 

4 It may further he ohserted m fishes and the colder blooded animals, 
such as frogs serpents, ett that the heart, when it motes, becomes of a 
paler colour, when quiescent of a deeper blood red colour 

IVom these particulars it appeared evident to me that the motion of the 
heart consists m a certain universal tension — both contraction in the line 
of its fibres, and constriction in every sense It becomes erect, bard, and 
of diminished size during its action, the motion is plainly of the same 
nature as that of the muscles when they contract in the line of their 
smews and fibres, for the muscles nhen in action, aeqoire vigour and 
tenseness, and from soft become hard prominent and thickened in the 
same manner the heart 

■\Ve are therefore authorized to conclude that the heart at the moment 
of Its action, is at once constricted on all sides, rendered thicker in its 
panetes and smaller in its ventricles and so made apt to project or expel 
Its charge of blood This, indeed, is made sufiicientJy manifest by the 
fourth observation preceding in which we have seen that the heart, by 
squeezing out the blood it contains becomes paler, and then when it 
sinks into repose and the ventricle is filled anew with blood that the 
deeper crimson colour returns Cut no one need remain in doubt of the 
fact, for if the ventricle be pierced the blood will be seen to he forcibly 
projected outwards upon each motion or pulsation when the heart is 
tense 

These things, therefore, happen together or at the same instant the 
tension of the heart, the pulse of its apex which is felt externally by its 
striking against the chest, the thickening of its panetes, and the forcible 
expulsion of the blood it contains bj Ihi, constriction of its ventricles 
Hence the very opposite of the opinions commonly received, appears 
to be true, inasmuch as it is generally believed that when the heart 
strikes the breast and the pulse is felt without, the heart is dilated m its 
ventricles and is filled with blood, hut the contrary of this is the fact 
and the heart, when it contracts [and the shock is given], is emptied 
Whence the motion which is generally regarded as the diastole of the 
heart, is in truth its systole And m like manner the intrinsic motion 
of the heirl is not the diastole but the s> stole, neither is it in the di 
astole that the heart grows firm and tense, hut in the systole, for then 
oidj, when tense, is it moved and made vigorous 
Neither is it h> any means to be allowed that the heart only moves m 
the line of Us utraight fibres although the great Vesalms, giving this 
notion countenance quotes a bundle of osiers bound into a pyramidal 
heap m lllustmtion meaning that as (he apex is approached to the base, 
so are the sides made to bulge out in the fashion of arches, the cavities to 
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dilate the ventricles to acquire the form of a cupping glass and so to 
suck ID the hlood But the true effect of every one of its fibres is to con 
stringe the heart at the same time that they render it tense, and this 
rather with the effect of thickening and amplifying the walls and sub- 
stance of the organ than enlarging its ventricles And again, as the 
fibres run from the apex to the base and draw the apex towards the 
base, they do not tend to make the walls of the heart bulge out in cirdes, 
but rather the contrary, inasmuch as every fibre that is circularly dis 
posed tends to become straight \shen it contracts and is distended later 
ally and thickened as in the case of muscular fibres m general when they 
contract, that is when they are shortened longitudinally, as we see them 
m the bellies of the muscles of the body at large To all this let it be 
added that not onl> are the ventricles contracted in virtue of the dircc 
tion and condensation of their walls but farther that those fibres or 
bands styled nerves by Aristotle which are so conspicuous in the ven 
tncles of the larger animals and contain all the straight fibers (the 
parictcs of the heart containing only circular ones ) when they contract 
simultaneously, by an admirable adjustment all the internal surfaces are 
drawn together, as if wilb cords and so is the charge of blood expelled 
with force 

Neither is it true as vulgarly bclicied that the heart bj any dilatation 
or motion of its own has the power of drawing the blood into the ven 
tricles, for when it acts and becomes tense the blood is expelled when it 
relaxes and sinks together it receiics the blood m the manner and wise 
which Will by and by be explained 

eSAPTEn III 

OF THE MOTIOIIS OP AltTERILS, AS SEEN IN THE 
DISSECTION OF LIVING ANIMALS 

In connexion with the motions of the heart these things arc further 
to be observed having reference to the motions and pulses of the arteries 

1 At the moment the heart contracts and when the breast is struck 
when m short the organ is m its slate of systole the arteries are dilated 
yield a pulse and are in the state of diastole In like manner, when the 
right ventricle contracts and propels its charge of blood the arterial 
xein (the pulmonaty artery ] is distended at the same time with the other 
arteries of the body 

2. When the left \cntrielc ceases to act, to contract to pulsate, the 
pulse in the arteries also ceases further when this ventricle contracts 
languidly, the pulse in the arteries is scarcely perceptible In like man 
ncr, the pulse in the right ventricle foiling the pulse in the vena artenosa 
(pulmonary artery] ceases also 



3 I\irther, when an artery is dmded or ptincttired, the blood is seen 
to be forcibly propelled from the wound at the moment the left ventricle 
contracts, and, again, when the pnlraonaiy artery is wounded, the blood 
will be Been spontmg forth with -violence at the instant when the right 
ventricle contracts 

So also in ilsbes if the vessel which leads from the heart to the gills 
be divided, at the moment when the heart becomes tense and contracted, 
at the same moment does the blood flow with force from the dmded ves- 
sel 

In the same way, finally, when we see the blood la arteriotomy pro 
jeeted now to a greater, now to a less distance, and that the greater jet 
corresponds to the diastole of the artery and to the tunc when the heart 
contracts and strikes the ribs and is in its state of "^stole, we understand 
that the blood is citpelled by the same movement 

From these facta, it is manifest in opposition to commonly received 
opiniom that the diastole of the arteries corresponds with the time of 
the heart's ^stole, and that the arteries are filled and distended by the 
blood forced into them by the contraction of the ventricles the arteries 
therefore, arc distended, because they are filled like sacs or bladders and 
arc not filled because they expand like bellows It is in virtue of one and 
the same cause, therefore, that all the arteries of the body pulsate viz , 
the contraction of the left ventricle, in the same way as the pulmonary 
artery pulsates by the contraction of the right ventricle 

Finally, that the pulses of the arteries arc due to the impulses of the 
blood from the left ventricle, may be illustrated by blowing into a glove, 
when the whole of the fingers will be found to become distended at one 
and the same time, and in their tension to bear some resemblance to the 
pulse For m the ratio of the tension is the pulse of the heart, fuller, 
stronger, more frequent as that acts more vigorously, still preserving 
the rhythm and volume, and order of the heart’s contractions Nor is 
It to be expected that because of the motion of the blood the time at 
which the contraction of the heart takes place, and that at which the pulse 
in an artery (especially a distant one) is felt, shall be otherwuse than 
simultaneous it is here the same as in blowing up a glove or bladder, 
for in a plenum (as in a drum, a long piece of timber, etc ) the stroke 
and the motion occur at both extremities at the same time Aristotle,* 
loo, has said, “the blood of all animals palpitates withm their reins 
(meaning the arteries), and by the pulse is sent everywhere simultane 
ously " And further,* “thus do all the veins pulsate together and by 
successive strokes because they all depend upon the heart, and, as it is 
always m motion, so are they likewise always moving together, but by 
successive movements “ It is well to observe wnlh Galen, m this place, 
that the old philosophers called the arteries veins 
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1 happened upon one occasion to have a particular case under m7 care 
nbteh plainly satisfied me of this truth A certain person ^vas affected 
with a large pulsating tumour on the right side of the neck, ciHed an 
aneurism, just at that part -where the arterj descends into the a villa 
produced by an erosion of the arterj itself, and daily increasing m size 
this tumour was visibly distended as it received the charge of blood 
brought to It by the artcrj with each stroke of the heart the connexion 
of parts was obvious when the body of the patient came to be opened 
after his death The pulse in the corresponding arm was small, m con 
sequence of the greater portion of the blood being diverted into the 
tumour and so intercepted 

Whence it appears that wlierover the motion of the blood through the 
arteries is impeded v\hcther it be by compression or infarction, or inter 
ception there do the remote divisions of the arteries beat less forciblj, 
seeing that the puhe of the arteries is nothing more than the impulse or 
shock of the blood in these vessels 

aiiArrut iv 

or THE MOIIOX or 7 HE HEART AND ITS AURICLES, 
AS SEEN IN THE BODIES Or LIVING ANIMALS 

Besides the motions already spoken of we have still to consider those 
that appertain to the auricles 

Caspar Bauhln and John Riolan * most learned men and skilful anato 
mists inform us from their observations that if we carefully watch the 
movements of the heart in the vivisection of an animal wc shall perceive 
four motions distinct in time and plact two of wlneJi art, proper to the 
auricles, two to the ventricles. With nil deference to such authority I 
snj, that there arc four motions distinct in point of place, but not of time, 
for the two auricles move together and so also do the two ventricles, in 
such wise that though the places he four, the times are oiilj two And 
this occurs in the following manner 
There are, ns it were two motions going on together, one of the 
auricles another of the ventricles these by no means taking place si 
mitltantousl}, hut the motion of the auricles preceding, that of the heart 
itself following, the motion appearing to begin from the auricles and 
to extend to the ventricles When all things are becoming languid and 
the heart Is dying as also in fishes and the colder blooded animals, there 
IS a short pause between these two motions so that. the. heart, nr/uiswl 
os It were, appears to respond to the motion, now more quickly, now more 
lanlilj . and at length, and when near to death, it censes to respond bj 
its proper motion but seems as it were to nod the head, and is so oli 
Bcorely moved that it appears to give signs of motion to the pulsating 
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auricle, rather than actually to mo%e The heart, therefore, ceases to 
pulsate sooner than the auricles so that the auricles have been said to 
outlnc It, the left \entriele eeasmp to pulsate first of all then its auricle, 
next the right ventricle, an<3 finally, all the other parts being at rest and 
(lead, as Galen long since observed, the right auricle still continues to 
beat , life, therefore, appears to linger longest in the right auricle "Whilst 
the heart is gradually dying, it is sometimes seen to reply, after two or 
three contractions of the auricles roused as it were to action, and malting 
a single pulsation, slowly, unwillingly, and with an effort 

But this especially is to be noted, that after the heart has ceased to 
beat, the auricles however still contracting a finger placed upon the 
ventricles perceives the several pulsations of the auricles, precisely in the 
same way and for the same reason, as we have said, that the pulses of 
the ventricles are felt m the arteries, to wit, the distension produced by 
the jet of blood And if at this time, the auricles alone pulsating, the 
point of the heart be cut off ivith a pair of scissors, you will perceive 
the blood flowing out upon each contraction of the auricles Whence it 
IS manifest how the blood enters the ventricles not by any attraction 
or dilatation of the heart, but thrown into them by the pulses of the 
auricles 

And here I would obsen e, that whenev er I speah of pulsations as oc 
cumng m the auricles or ventricles I mean contractions first the 
auricles contract, and then and subsequent!} the heart itself contracts 
When the auricles contract the} arc seen to become whiter, especially 
where they contain but little blood, but they are filled as magazines or 
rc^^rvoirs of the blood, which is tending spontaneously and, by the mo 
tion of the veins under pressure towards the centre, the whiteness in 
dicated IS most conspicuous towards the extremities or edges of the auricles 
at the time of their (Mutractions 

In fishes and frogs, and other ammab which have hearts with bat a single 
ventricle, and for an aunde have a kind of bladder much distended with 
blood, at the base of the organ, you may verj plamly perceive this bladder 
contracting first, and the contraction of the heart or ventricle following 
afterwards 

But I think It right to describe what I have observed of an opposite 
character the heart of an cel, of several fishes, and even of some (of the 
logrhwj animals taken out nf the bnd,v- beats without sxxrjrJeSf tnyy jf 
it be cut m pieces the several parts may still be seen contracting and re- 
laxing, so that in these creatures the body of the heart may be seen 
pulsating palpitating, after the cessation of all motion in the auricle 
But IS not this perchance peculiar to animals more tenacious of life 
whoso radical moisture is more glutinous or fat and sluggish and less 
readily soluble! The same faculty indeed appears m the flesh of cels 
generally, which even when shinned and embowellod, and cut into pieces 
arc still seen to move. 



Experimenting with a pigeon upon one occasion, after the heart had 
wholly ceased to pulsate and the auncles too had become raotlonleas, 
I kept my finger netted with sain a and warm for a short time upon the 
heart, and observed, that under the influcnee of this fomentation it 
recovered new strength and life, so that both ventricles and annclcs 
pulsated, contracting and relaxing nltemafely, recalled as it were from 
death to life 

Besides this however, I have occasionally observed, after the heart 
and even its right auricle had ceased pulsating — when it was in articnlo 
mortis m short, that an obscure motion an indnlation or palpitation 
remained m the blood itself, which was contained m the right auricle, 
this being apparent so long as it was imbued vvith heat and spirit And 
indeed a circumstance of the same kind is extremely manifest in the 
course of the generation of animals as may be seen in the course 
of the first seven days of the vncubalion of the chick A drop of 
blood makes its appearance which palpitates as Aristotle had already 
observed, from this, when the growth is further advanced and the chick 
is fashioned, the auricles of the heart ore formed which pulsating hence* 
forth give constant signs of life When at length, and after the lapse 
of a few days the outline of the body begins to be distinguished, then 
w the ventricular part of the heart also produced, but it continues for 
a time white and apparently bloodless like the rest of the animal , neither 
does it pulsate or give signs of motion 1 have seen a similar condition 
of the heart in the human foetus about the beginning of the third month 
the heart being then whitish and bloodless although its auricles contained 
a considerable quantity of purple blood In the same way in the egg 
when the chick, was formed and bad increased in sue the heart too in 
creased and ai-quired ventricles which then began to receive and to 
transmit blood 

And this leads me to remark, that he who inquires very particularly 
into this matter will not conclude that the heart, as a whole, is the 
pnmum vivcns, nUimum moriens — the first part to live the lost to die 
but rather its auricles, or the part which corresponds to the auricles In 
serpents, fishes etc., wlucli both lives before the heart’ and dies after it 

Nay, has not the blood itself or spirit an obscure palpitation inherent 
in it, which it has even appeared to me to retain aher dcatht And it 
seems very questionable whether or not we ore to say that life begins 
with the palpitation or beiliiig of the heart The seminal fluid of all 
antmabt — the prolific spirit as Aristotle observed, leaves their bod^ with 
a bound and like a Imng thing, and nature in death, ns Arwfotk* further 
remarks retracing her steps reverts to whence she had set out, returns 
at the end of her course to the goal whence she had started , and ns animal 
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generation proceeds irom that wJnch is not animal, entity from non 
entity, so, b> a retrograde course, entity, by corruption, is resolved 
into nonentity; whence that m animals, which was last created, fails 
first, and that which was first, fails last 

I have also obsened, that almost all animals ha\e truly a heart, not the 
larger creatures only and those that have red blood, but the Bmallcr, and 
[seemingly] bloodless ones also, such as slugs, snails, scallops, shrimps, 
crabs, crayfish, and many others, nay, eien lo wasps, hornets and flies, 
I have, with the aid of a magnifying glass, and at the upper part of 
what IS called the tail, both seen the heart pulsating mjself, and shown 
it to many others. 

But in the exsanguine tribes the heart pulsates sluggishly and de 
libcratcly, contracting slowly as in animals that are moribund, a fact 
that may readily be seen m the snail, whose heart will be found at the 
bottom of that orifice in the right side of the body which is seen to be 
opened and shut in the course of respiration, and whence saliva is dis 
charged, the incision being made m the upper aspect of the body, near 
the part which corresponds to the liver 

This, howe%er, is to be observed that m winter and the colder season, 
exsanguine animals, such as the snail, show no pulsations, they seem 
rather to live after the manner of vegetables, or of those other produe 
tions which are therefore designated plant-ammals. 

It IS also to be noted that all animals which have a heart, have also 
auricles, or something analogous to auricles and further, that wherever 
the heart has a double ventricle there are always two auricles present, 
but not otherwise If }orx turn to the production of the chick m oio, 
hovvoer, jou will find at first no more than a vesicle or auricle, or pulsat 
mg drop of blood, it is only bj and by, when the development has made 
some progress, that the heart is fashioned cv en so m certain animals not 
destined to attain to the highest perfection in their organization, such 
as bees, wasps, snails, shrimps, crayfish, etc, we only find a certain 
pulsating vesicle, like a sort of red or white palpitating point, as the 
Iwgmntng or principle of their life * 

We have a small shrimp m these countries which is taken in the 
Thames and in the sea, the whole of whose body is transparent, this 
creature, placed m a little water, has frequently afforded myself and par- 
ficufar friends an opportunity of ofiserving ffie motiOTis of tfie heart 
with the greatest distinctness, the external parts of the body presenting 
10 obstacle to our view, but the heart being perceived as though it had 
been seen through a window. 

r have also observed the first rudiments of the chick m the coarse of the 
fourth or fifth day of the incnbstion in the guise of a little clond, the 
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shell ha\ijig been removed and tlic egg immersed in clear tepid water 
In the midst of the cloudlet in question there w as a bloody point so small 
that it disappeared during the contraction and escaped the sight, but in 
the relaxation it reappeared again, red and like the point ol a pm, so 
that betwixt the visible and inMsible betwixt being and not being as it 
were, it gave bj its pulses a kind of representation of the commencement 
of life ’ 


GUAPTLR V 

or THE MOTION, ACTION, AND OITICE OF THE HEART 
From these and other obsen ations of the like kind I am persuaded it 
will be found that the motion of the heart is as follows 
hirst of all the auricle contracts and in the course of its contraction 
throws the blood (which it contains in ample quantity as the head of 
the veins the store house and cistern of the blood) into the ventricle 
which being hlled, the heart nises itself straightway, makes all its fibres 
tense, contracts the ventricles and performs a beat by which beat it im 
mediately sends the blood supplied to it by the auricle into the arteries, 
the right ventmle sending its charge into the lungs by the vessel which 
is called vena arterjosa hut which, m structure and function and all 
things else is an arteij the left ventricle sending its charge into the 
aorta and through this by the arteries to the body at large 
These two motions one of the ventricles, another of the auricles take 
place consecutivelj , but m such a manner that there is a kind of bar 
mony or rhythm preserved between them the two concurring in such 
wise that but one motion is apparent especially in the warmer blooded 
animals in which the movements in question are rapid hor is this for 
any other reason than it is m a pieec of machinery, in which, though 
one wheel gives motion to another jet all the wheels seem to move si 
muUaneouslj , or m that mecbtinical cowtriv ance w Inch is adapted to fire 
arms where the fnj,ecr being touched down comes the flint strikes 
against the steel, elicits a spark which fulling among the powder, is 
Ignited upon which the flame extends enters the barrel causes the cx 
plosion propels the ball and the mark is attained — all of which Incidents 
liy reason of the celeritj with which they happen seem to take place in 
the twinkling of an eye So also in deglutition by the elevation of the 
root of the tongue and the compression of the mouth the food or drmk is 
pusheil into the fauces the larjnx is closed by its own muscles, and the 
epiglottis whilst the pliarjnx raised and opened by Its muscles no other 
wise than is a aae that is to be filled is lifted up and its mouth dilated, 
upon which the mouthful being receiveil it is forced downwaixls bj the 
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transverse muscles, and then earned farther by the longitudinal ones. 
Yet are all these motions, though executed by different and distinct or 
gans, performed hannomously, and in such order, that they seem to 
constitute but a single xaohon and act, which we call deglutition 

Even 80 does it come to pass vith the motions and action of the heart, 
which constitute a kind of deglutition, a transfusion of the blood from 
the veins to the arteries And if any one, bearing these things m mind, 
will carefully w atch the motions of the heart in the body of a Imng an 
imal, he will perceive not only all the particulars I have mentioned, viz , 
the heart becoming erect, and making one continuous motion with its 
auricles, but farther, a certain obscure undulation and lateral inclination 
m the direction of the axis of the right ventricle [the organ] twisting 
itself slightly m performing its work And indeed esery one may see, 
when a horse drinks, that the water is drawn m and transmitted to the 
stomach at each movement of the throat the motion being accompanied 
with a sound, and jielding a pulse both to the car and the touch, in the 
same way it is with each motion of the htait when there is the delivery 
of a quantity of blood from the veins to the arteries, that a pulse takes 
place, and can be heard within the chest 

The motion of the heart, then, is entirely of this description, and the 
one action of the heart is the transmission of the blood and its distnbn 
tion, by means of the arteries, to the very extremities of the body, so 
that the pulse which we feel in the arteries is nothing more than the im 
pulse of the blood dern ed from the heart 

"Whether or not the heart, besides propelling the blood, gmog it mo 
tion locally, and distributing it to the body, adds anything else to it — 
heat, spirit, perfection, — mast be inquired into by and bj and decided 
upon other grounds So much may suffice at this time, when it is showTi 
that by the action of the heart the blood is transfused through tJie len 
tricJes from the veins to the arteries, and distributed hj them to all parts 
of the body. 

So much, indeed, is admitted by nil [physiologists], both from the 
structure of the heart and the arrangement and action of its vaUes. Bat 
still they arc like persons purblind or groping about m the dark, and 
then they gue utterance to diverse, contradictory, and incoherent scnti 
ments, delivering many things upon conjecture, as wc have already had 
occasion to remark 

The grand cause of hesitation end error m (his subject appears to me to 
have been the intimate connexion between the heart and the lungs When 
men saw both the vena arteriosa (or pulmonarj arlcrj ] and the artcnac 
vcnosac (or pulmonary veins] losing tliemscUcs in the lungs, of course it be- 
came a puzzle to them (o know bow or bj what Tnevns the right ventricle 
should distribute the blood to the bodj , or the left draw it from the venae 
cat ae This fact is borne witness (o by Oalen, w hose words, w hen imting 



agamst Erasistratns id regard to the origin and use of the -veins and the 
coctioa of the blood, are the following ' “You will reply," he nays, 
"that the effect is so, that the blood is prepared in the liver, and is thenee 
transferred to the heart to receive its proper form and last perfection, 
a statement which does not appear devoid of reason, for no great and 
perfect work is ever accomplished at a single effort, or receives its final 
pobsh from one mstrmnent Dut if this be actuallj so, then show ns 
another vessel which draws the absolutely perfect blood from the heart, 
and distributes it as the arteries do the spirits over the whole body'* 
Here then is a reasonable opinion not allowed because, forsooth, besides 
not seeing the true means of transit, he could not discover the vessel 
whicii sliould transmit the blood from the heart to the body at large’ 

But had any one been there in behalf of Erasislratus, and of that opinion 
which we now espouse and wrhich Galen himself acknowledges m other 
respects consonant with reason, to have pointed to the aorta as the vessel 
which distributes the blood from the heart to the rest of the body, I 
wonder what would have been the answer of that most ingenious and 
learned man! Had he said that the artery transmits spirits and not 
blood he would indeed sufficiently have answered Erasistratus, who 
imagined that the arteries contained nothing but spirits, but then he 
would have contradicted himself, and given a foul denial to that for 
which be had keenly contended m his writings against this very Erasis 
tratus, to wit, that blood m substance is contained m the arteries, and 
not Spirits, a fact which he demonstrated not only by many powerful 
arguments, but by experiments. 

But if the divine Galen will here allow as in other places be does, 
"that all the arteries of the body arise from the great artery, and that 
this takes its origin from the heart that all these vessels naturally con 
tarn and carry blood, that the three semilunar valves situated at the 
orifice of the aorta prevent the return of the blood into the heart, and 
that nature never connected them with this, the most noble viscus of the 
body, unless for some most important end”, if, I say, this father of physic 
admits all these things, — and I quote his own words, — I do not see how 
he can deny that the great artery is the very vessel to carry the blood 
when it has attained its highest term of perfection, from the heart for 
distribution to nil parts of ibe body Or would he perchance still hcsi 
tatc, like all who have come after him even to the present hour, because 
be did not perceive the route by whuh the blexHl vras transferred from 
the veins to the arteries, in consequence as I have already said, of the 
intimate connexion between the heart and the lun,rsT And that this diffi 
culty puzrled anatomists not a litUc, when in their dissections they 
found the pulmonary artery and left ventricle full of thick, black and 
clotted blood plainly appears, when they felt themselves compelled to 
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affirm that the blood made its way from the right to the left %entncle 
bj sweating through the septum o£ the heart But this fancy 1 have al- 
ready refuted A new pathway for the blood must therefore be pre 
partd and thrown open, and being once exposed, no further difficulty will, 
I behcie, be etpericnced bj anyone in admitting what I have already 
proposed m regard to the pulse of the heart and arteries viz the passage 
of the blood from the seins to the arteries, and its distribution to the 
whole of the body by means of these \essels 

CHAPTER VI 

OF THE COVRSE BY WHICH THE BLOOD IS CARRIED 
riiOH THE VEHA CAVA INTO THE xlRTERIES, 

OR FROM THE RIGHT INTO THE LEFT 
VENTRICLE OF THE HEART 

Since the intimate connexion of the heart with the lungs which is 
apparent in the human subject, has been the probable cause of the errors 
that have been committed on this point, they plainly do amiss who, pre 
tending to speak of the parts of animals genenllj as anatomists for 
the most part do, confine their researches to the human body alone, and 
that when it is dead They obviouslj act no otherwise than he who, 
having studied the forms of a single commonwealth, should set about 
the composition of a general system of polity, or who, hating taken 
cognizance of the nature of a single field should imagine that he had 
mastered the science of agriculture, or who, upon the ground of one 
particular proposition, should proceed to draw general conclusions 
Had anatomists only been as comersant with the dissection of the 
lower animals as thej are with that of the human body, the matters 
that ha\c hitherto kept them in a perplexitj of doubt would, m my 
opinion, haie met them freed from e%ery kind of difficulty 
And, first, in fishes, in which the heart consists of but a single \ enlncle, 
they having no lungs, the thing is sufficientlj manifest Ilerc the sac 
which IS situated at the base of the heart, and is the part analogous to 
the auricle in man plainly throws the blood into the heart, and the heart, 
m Its turn, conspicuously transmits it by a pipe or artery, or \essel 
analogous to an artery, these arc facts which ate confirmed by simple 
ocular inspection, as well as by a division of the vessel, when the blood 
IS seen to be projected by each pulsation of the heart 
The same thing is also not difiicuU of demonstration in those animals 
that have either no more, or, as it were, no more than a single ventricle 
to the heart, such as toads, frogs, serpents, and lizards, which, although 
thej have lungs in a certain sense, as they have a voice (and I have many 
observations by me on the admirable structore of the lungs of these 
( 30 ] 



finimals and matters apertaining which however, I cannot introdnce 
m this place), still their anatomy plainly sho^vs that the blood is trans- 
ferred in them from the %eijis to the arteries in the same manner as in 
higher animals viz bj the action of the heart the way, in fact is patent 
open manifest, there is no difficulty, no room for hesitating about it, 
for in them the matter stands precisely as it «ould in man were the 
septum of his heart perforated or remoNtl or one \enlncle made out of 
two, and this being the ease I imagine that no one uill doubt ns to the 
way by which the blood may pass from the icins into the arteriea 

But as there are actually more animals which hnie no lungs than there 
are which he furnished with them and in like manner a greater number 
which have only one ventricle than there are which have two it is open 
to us to conclude judging from the mass or muUitude of livnng creatures, 
that for the major part and genera 11 v there is an open way by which 
the blood Ls transmitted from the veins through the sinuses or cavities 
of the heart into the arteries. 

I have however cogitating with myself seen further that the same 
thing obtained most obviously in the embryos of those animals that have 
lungs for in the foetus the four vessels belonging In the heart viz. the 
vena cava the vena arteriosa or pulmonary artery the artena venalis 
or pulmonary vein and the artena inngna or aorta arc all connected 
otherwise than m the adult a fact sufHciently known to cveiy anatomisL 
The first contact and union of the vena cav a with the artena v enosa or 
pulmonary veins which occurs before the eava opens properly into the 
right ventricle of the heart or gives off the coronary vein a little above 
its escape from the liver is by a lateral anastomosis this is an ample 
foramen of an oval form communicAting between the cava and the 
artena v enosa or pulmonary vein so that the blood is free to flow in the 
greatest abundance by that foramen from the vena cava into the artena 
venoso or pulmonary vein and left anncle and from thence into the 
left ventricle and farther in this foramen ovale from that part which 
regards the artena venosa or pulmonary vein there i-s a thin tou^h mem 
brane larger than the opening extended like an operculum or cover 
this membrane m the adult blocking up the foramen and adhering on 
all aides finally closes it np and almost obliterates every trace of It 
This membrane however is so eonfnvcd in the foetus that falling loosely 
uj on Slsclt it permits a ready access to the lungs and 1 cart yielding a 
passage to the 1 lood which is streaming from the cava an 1 hindering the 
tide at the same time from flowing back into that vein All things, in 
short permit us to believe that in the cmhrvo the blood most constantly 
pass by this foramen from the vena caia into the artena venosa or 
pulmonary vein and from thence mto the left auricle of the heart and 
having once entered there it can never regurgitate 

Another union is that by the vena arteriosa or pulmonary artery, and 
Is effected when that vessel divides info two branches after its escape 



from the right ventricle of the heart It is as if to the two trunks al 
reafly mentioned a third were superadded, a kind of arterial canal, ear 
wed obliquelj^ from the -vena artenosa, or puhnonarf artery, to perforate 
and terminate m the arteria magna or aorta In the embryo, cense 
qaentlj, there arc, as it were, two aortas or two roots of the artcria 
magna, springing from the heart This canalis arteriosus shrinks gradu 
ally after birth ami is at length and finally almost entirely w ithered, and 
removed like the Umbilical \ essels 

The canalis arteriosus contains no memhr'inc or \alve to direct or 
impede the flow of the blood in this or in that direction for at the root 
of the vena artenosa, or pnlmonary artery, of which the canalis arteriosus 
IS the continnation in the ioetus, there are three sigmoid or semilm ar 
valves, which open from withm outwards, and oppose no ohstade to 
the blood flowing m this direction or from the right sentncle intii the 
pulmonary artery and aorta, but they present all regurgitation from 
the aorta or pulmonic vessels back upon the right ventricle closing 
with perfect accuracy, they oppose an effectual obstacle to eserythmg of 
the kind in the embrjo So that there is also reason to belie\e that 
when the heart contracts, the blood is regularly propelled by the canal 
or passage indicated from the right ventricle into the aorta 

"What IS commonly said in regard to these two great communications 
to wit, that they exist for the nutrition of the lungs is both improbable 
and inconsistent, seeing that m the adult thej are closed up iholished 
and consolidated, although the lungs by reason of their heat and motion, 
must then be presumed to require a larger supply of nourishment The 
same may be said m regard to the assertion that the heart in the embryo 
does not pulsate, that it neither acts nor moves, so that nature was forced 
to make these communications for the nutrition of the lungs This is 
plainly false , for simple inspection of the incubated egg, and of embryos 
just taken out of the uterus, show s that the heart moves precisely in them 
ns m adults and that nature feels no such necessity T have myself re 
peatcdly seen these motions, and Aristotle is likewise witness of their 
reality “The pulse,” he observes, “inheres m the very constitution 
of the heart, and appears from the beginnmg as is learned both from 
the dissection of living animals, and the formation of the chick m the 
egg But w e further observ e, that the passages in question arc not only 
pervious Up to the period of birth in man, as wefl" as in other animafs, 
as anatomists m general have described them, but for sev eral months sub- 
sequently, in some indeed for several years, not to say for the whole 
course of life, as, for example m the goose, snipe, and various birds and 
many of the smaller animals And this circumstance it was perhaps, 
that imposed upon Botallus, who thought he had discovered a new pas 
sage for the blood from the vena cava into the left ventricle of the heart, 
and I own that when I met with the same arrangement in one of the 
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larger members of the mouse familj, in the adult state, 1 ivas my^ell 
at first led to something of a like conclusion 
From this It wiU be understood that m the human embryo, and mthe 
embryos of animals in which the communications are cot closed, the same 
thing happens, namely, that the heart by its motion propels the blood by 
obvious and open passages from the vena cava into the aorta throagli 
the ca\ities of both the ventricles, the right one receiung the blood from 
the auricle, and propelling it by the vena arteriosa, or pulmonary artery, 
and its continuation, named the ductus arteriosus into the aorta, the 
left, m like manner, charged by the contraction of its auricle, which has 
received its supply through the foramen ovale from the vena cava, con 
trading, and projecting the blood through the root of the aorta into the 
trunk of that vessel 

In embryos consequently, whilst the lungs are yet la a state of in 
action performing no function subject to no motion any more than 
if they had not been present, nature uses the two ventricles of the heart 
as if they formed but one for the transmission of the blood The con 
dition of the emhrjos of those animals which have lungs, whilst these 
organs are yet in abeyance and not employed is the same as that of tho« 
animals which have no lungs 

So clearly, therefore, does it appear in the ease of the foetus, vis., that 
the heart by its action transfers the blood from the vena cava into the 
aorta, and that by a route as obvious and open as if in the adult the two 
vcotncles were made to communicate by the removal of their septma 
Since, then, we find that in the greater number of animals, in all, indeed, 
at a certain period of ihcir cvistence, the channels for the transmission 
of the blood through the heart are so conspicuous, we have still to i» 
quire wherefore m some creatures — those, namely that have warm blood, 
and that have attained to the adult age, man among the number — we 
should not conclude that the same thing is accomplished through the sub 
stance of the lungs, which in the embryo, and at a time when the function 
of these organs is m nbej nnee, nature effects by the direct passages dc 
scribed, and which indeed, she seems compelled to adopt through want of 
a passage by the lungs, or wherefore it should be better (for nature ol 
ways docs that which » best) that she should closo up the various open 
routes which she had formerly made nse of m the embryo and foetus, 
and still uses m all other animals , not only opening up no new apparent 
channels for the passage of tlic blood tberefore, but even entirely shut 
ting up those which formerly existed 

And now the discussion Is brought to this pomt, that they who inquire 
into the woys by which the blood reaches the left ventricle of the heart 
and pulmonary veins from the vena cava, will pursue the wisest course If 
ihej seek by dissection to discover the causes why in the larger and more 
wi. animals of mature age, nature has rather chosen to wake the 



Uood percoUte the patenchyma of the lungs than as m other instances 
chosen a direct and obvious course — for I assume that no other path or 
mode o£ transit can be entertained It must be either because the larger 
and more perfect animals are warmer and when adult their heat greater 
—Ignited as I might saj and requiring to be damped or mitigated 
therefore it may be that the blood is sent through the lunj,s that it may 
be tempered by the air that is msj ired and prevented from boiling up 
and so becoming extinguished or something else of the sort. But to 
determine these matters and explain them satisfactorily v ere to enter 
on a speculation in regard to the office of the lungs and the ends for 
which they exist and upon such a subject as well as uj on what pertains 
to evenlilation to the necessity and use of the air etc as also to the 
variety and diversity of organs that exist in the bodies of animals in 
connexion with these matters although I have made a vast number of 
observations still lest I should be held as wandering too wide of my 
present purpose which is the use and motion of the heart and be 
charged with speahmg of things beside the question and rather com 
plicatmg and quitting than illustrating it I shall leave such topics till 
I can more conveniently set them forth m a treatise apart \nd now 
returning to my immediate subject I go on with what yet remains for 
demonstration viz that m the more perfect and warmer adult animals 
and man the blood passes from the right ventricle of the heart by the 
vena ortinosa or pulmonary arterj into the lungs and thence bj the 
nrtenae venosae or pulmonary veins into the left auricle and tliencc 
into the left ventricle of the heart And first I shall show that this may 
be so and then I shall prove that it is so in fact 

CHAPTER ril 

THE BLOOD PERCOLATES THE SUBSTANCE OP THE 
LUNGS rnOH TUF RIGHT YENTRWLE OF THE 
HEART INTO THE PULMONARY VEINS 
AND LEFT VENTRICLE 

That this IS possible and that there is nothing to prevent it from being 
so appears when wo reflect on the way in which water percolating the 
earth produces springs and rivulets, or when we speculate on tho means b> 
which the sweat passes through the skin or the nrme through the paren 
chyma of the kidneys. It is well known that persons who use the Spa 
waters or those of La hladonna in the territories of Padua or others of 
an acidulous or vitriolatcd nature or who simply swallow drmks by the 
gallon pass all off again withm an hour or two by urine Such a quantitj 
of liquid must take some sliort time in the concoction it must pass through 
the liver (it IS allowed by all that tho juices of the food vve consume pass 



twice through this organ m the cour)e of the dny} , it must flow through 
the %eins through the parenchj-ma of the kiduej% and Uiroiigh the ureters 
into the Wadder 

To those, therefore, whom I hear denjing that the Wood aye the whole 
mass of the blood maj piss through the sulislance of the lungs even as 
the nutritive juices percolate the liver issertmg such a proposition to be 
impossible and bj no means to bo entertiincd as credible I reply, with the 
poet, that they are of Uiat race of men who when Ihej will assent full 
readily, and when thev will not bv no nnnner of means who when their 
assent is wanted fear and when it is not feir not to gue it 

The parcnch 3 'ma of the liver ls extremeb dtnse so i-s that of the kidncj 
the lungs, again arc of a much looser icsliire and if compircil with the 
kidnej's arc absolutelj spoiig; In Uc Imr there is no forcing no Im 
polling power m the lungs the blood is forced on bj the pulse of the right 
ventricle the ncccssarj effect of whose impulse is the distension of the 
vessels and pores of the lungs And then the lungs in xespiralion are 
pcrpctuallj rising and falling motions the effect of winch must needs be 
to open and shut tbo pores and lessels preeLseJj as in the c'lse of a sponge 
and of parts having a s\njngy stniclure wbtii they arc aUernalelv eom 
presbcd and again arc suffered to expand The bier (n the eontrari, re 
mams at rest anil w never seen to Ik; dilated and constricted Ijostli if 
no one denies Uie possibiliw of the whole of the ingvslcd juices passing 
through the liver in man oxen and the larger animits gencrallv m order 
to reach the vena cava and for this nason that if iioiirLshmeiit w to go 
on these juices must needs get into the veins and there is no other wav 
but the one indicated whj shoul 1 not the same arguments lie held of 
amil for the pass^igc of the blootl in adults through the lungs f lYby not 
with Columbus that skillful and Icatne*! anatomist maintain and tielievc 
the hfce, from the eapicitv and stnieliire of the pulmonarj vessels, from 
the fact of the pulmomrj veins and ventricle eorrisiionding vvith them 
Icing ahvavs found to emtain Hood which must needs have come from 
the veins and bj no other pT«ago save through the lungs T Columbus and 
we also from what precedes from dissections and other arguments, eon 
eeivo the flung to be dear flut as there are some who aimit nothing 
unless upon autboritj let them learn that the truth I am contending for ran 
b« contvnucvl from Oalen a own words, nanielj that not onlv mnv the WoimI 
lie transmittevl from the \ ubnonarj arterj Into the pulmonarj veins then 
into the left ventricle of the heart and from thence into the arteries of the 
iKjdv but that this la effected hv the ceaseless pulsation of the hcirl and 
the motion of the lungs jn breathing 

There are as everj one knows, three sigmoid or semilunar vnlvessituntevl 
at the orifice of the pulnionarv arterv which cffecluatly prevent the Woo»l 
sent into the vewl from returning into the eivitj of the heart Now 
Galen explaining the uses of these valves an 1 the ricCcssif} fur them on 



ploys the followuiR language* ’There >a c^erj where a mutual anas 
tomosis anti inosculation of the arteries itlv the veins, and they severally 
transmit both blood and spirit, by certain invisible and undoubtedly very 
narrow passages Now if the mouth of the vena arteriosa, or pulmonary 
artery, had stood in like manner contmualh open and nature had found 
no contrivance for closing it when requisite and opening it again it 
would have been impossible that the blood could ever have passed by the 
invisible and delicate mouths during the contractions of the thorax 
into the arteries for all things are not alike readily attracted or re 
pelted but that which is light is more readily drawn m the instrument 
being dilated and forced out again when it is contracted than that 
winch IS heavy and m like manner is anything drawn more rapidly 
along an ample conduit and again driven forth than it is through a 
narrow tube fliit when the thorax is contracted the pulmonary veins 
which are in the lungs being driven inwardly and powerfully com 
pressed on every side immediately force out some of the spirit they eon 
tain and at the same time assume a certain portion of blood by those 
subtile mouths, a thing that could never come to pass were the blood at 
liberty to flow back into the heart through the great orifice of the pnl 
monary artery But its return through this great opening being pre 
vented when it js compressed on evei^ side a certain portion of it distils 
into the pulmonary veins bv the minute orifices mentioned ” And 
shortly afterwards m the very next chapter he says The more the 
thorax contracts the more it strives to force out the blood the more 
exactly do these membranes (viz the sigmoid valves) close up the mouth 
of the vessel and suffer nothing to regurgitate The same fact he has 
also alluded to in a preceding part of the tenth chapter Were there 
no valves a llircc fold inconvimenee would result so tint the blood 
would then perform this lengthened course in vain it would flow m 
wards during the diastoles of the lungs and fill all their arteries hut m 
the systoles in the manner of the tide it would over and anon like the 
Enripus flow backwards and forwards by the same way with a reeipro 
eating motion which would nowise suit the blood This however may 
seem a matter of bttJe moment but if it mcintime appear that the func 
tion of respiration suffer then I think it would be looked upon as no trifle 
etc.” And again and shortly afterwards “And then a third incon 
venience bv no means to be thought lightlv of would follow were the 
blood moved backwards during the expirations had not our Maker in 
stilulcd those supplementary membranes [the sigmoid \ ah esj * \\ hence 
m the eleventh chapter he concludes “That lliev have all a common use 
(to wit, the valves), and that it is to prevent regurgitation or backward 
motion, each however, having n proper function the one set dmwmg 
matters from the heart, and preventing their return the other drawing 
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matters into Uic heart anJ prc\onting their escape from it For natun 
neier mtended to distress the heart with needless labour, neither to bring 
aught into the organ svhieh it had been letter to haie hept auaj, nor to 
take from it again aught nhich it was requisite should he brought Since 
then, there are four orifices in all two m cither senlnele, one of these in 
duces the other educes ** And again he s.a}*s 'Farther, since there is one 
vessel, consisting of a simple tunic implanted in the heart, and another, 
having a double tunic cNtcndmg from it (Oalen is here speaking of the 
right side of the heart hut J extend his observ at ions to the left side also) 
a kind of rescnoir had to be provided to which both belonging, the 
blood should be driwn m bj the one and sent out bj the other” 
This argument Galen adduces for the transit of the blood by the right 
ventricle from the vena cava into the lungs but wc can use it with still 
greater propriety merely changing the terms for the passage of the 
Wood from the veins through the heart into the arteries From Galen 
however that great man that father of phjsicinns it clearly appears 
that the blood passes through the lungs from the pulmonary artery into 
the minute branches of the pulmonary veins urged to this both b> the 
pulses of the heart and bv the motions of the lungs and thorax that the 
heart mortover is iticessariUv receiving and expelling the blood bj and 
from its ventricles ss from a magaxinc or cistirn and for this end is 
furnished with four sets of valves two serving for the induction and two 
for the edueliwn of the blooil lest like the Eunpus it shoold bo ineom 
inodiously sent hither and thither or flow hack into the cavity which it 
should have quitted or quit the part where iLs presence was required and 
so the heart Ik* opprcsswl with labour in vain and the ofRee of the lungs 
bo interfered with* Finally our position that the blood is continunH> 
passing from the right to the left ventricle from the vena cava into the 
aorta through the porous structure of the lungs plainly oppeara from 
this that since the blood is incessantly sent from the right ventricle into 
the lungs by the pulmonary artery, and in like manner is incessantly 
drawn from the lungs into the left ventricle ns appears from what pre 
cedes and the position of the valves it cannot do otherwise than pass 
through continuously And then as the Wood is incessantly flovving into 
the right ventricle of the heart and is continually passed out from the 
left, os appears in like manner and as is obvious both to sense and res 
eon it is impossdile that the Wood can do otherwise than pass coritmnallyr 
from the vena cava into the aorta 

Dissection consequently shows distinctly what takes place (in regarvl 
to the transit of the WockI) m the greater niimlnr of animals and in 
ilec^ ‘in afl up to ftii period oT fhcir Ifoclan matnrily and that the 
aame thing occurs »n adnlls is equally certain both from Galen’s words 
and wh at has alrcadv been naid on Ihe Ruhjtct only that in the former 





the transit is effected bj ojien niul olnious passiges, m the latter by 
the obscure porosities of the lungs anti the minute iiioseutations of 
\cssels Whence it appears that, althougli one ventricle of the heart, the 
left to a\it, would sufliee for tlie distribution of the blood over the body, 
and Its eduction from the vena cava, as indeed is done m those creatures 
that have no Jungs, nature nevertheless when she ordained that the same 
blood should also percolate the lungs saw liorsclf obliged to add another 
vcatrjcle, the right, the pulse of wliith should force the Wood from the 
vena cava through tJic lungs into the caiib nf the left ventricle In this 
waj, therefore, it maj bo s ud that the right ventrieJc js made for the sake 
of the lungs, and for the irtmstni^von ot the Wood through Uieni not for 
their nutrition, seeing U iiere iinreasonaWe to suppose that the lungs re 
quired any so much more copioivt a supply of nutriment and that of so 
much purer and more spiritous a kind, as eonnng immeditatelj from the 
ventricle of the heart than eithei the brain nith its pecubarlj pore sub- 
stance, or the eyes with their lustrous and tnd> admirable structure, or the 
flesh of the heart itself, which is wore commodiously nourished by the 
coronary artery 

CIIAPlEn VII 1 

or THE QUANTITT OF BLOOD PASSING THBOVGII 'lllh 
HEART FROM HIE VEINS TO THE ARTERIES, AND 
or THE CIRCULAR MOTION OF THE BLOOD 

Thus far I ha\ e spoken of the passage ot the blood from the veins into 
the arteries, and of the manner in which it is transmitted and distributed 
by the action of the heart, points to which some, moved either bj the 
authority of Galen or Columbus, or the reasonings of others will give in 
Ihcir adhesion But what remains to he said upon the quanlitv and source 
of the blood which thus passes, ls of so novel and unheard of character, 
that I not only fear injury to mj-sclf from the envw of a few but I tremble 
lest 1 have mankind at large for mv enemies so much doth wont and cus 
tom that become as another nature, and doctrine once sown and that bath 
struck deep root, and respect for antiquity mfluentc all men Still the 
die IS cast, and my trust la in my love of truth, and the candour that 
inheres in cultivated minds And sooth to say, when I surveyed my 
owiS!!, <41 viviwA<i., ivwa wv/i w,? MCtvwva 

reflections on them, or from the ventricles of the heart and the vessels 
that enter into and issue from them, the symmetry and size of these 
conduits — for nature doing nothing m vam, would never have given 
them so largi a relative size without a purpose, — or from the arrange 
ment and intimate structure of the valves in particular, and of the other 
parts of the heart m general, with many things besides, I frequently and 
scnouslv bethought me, and long revolved in my mmd, what might be 
the quantity of blood vvhicli was transmitted, in how short n time its 
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cause of the clifTcrtute of ofTice, nor >tt, as is commonly said, in conse 
qucnce of inj dnersity of structure, for m m&ny animals, as I haie said, 
the aeiii docs not differ from the nrterj m the thickness of its tunics, 
but solely m virtue of their several destinies and Ufecs A vein and an 
artery, both styled vein by the ancients, and that not undeservedly, 
as Galen has remarked, because the one, the artery to wit, is the vessel 
which carries the blood from the licart to the body at large, the other 
or a cm of the present day bringing it back from the general system to 
the heart , the former is the conduit from the latter the channel to, the 
heart, the latter contains the cruder, effete blood, rendered unfit for 
nutrition, the former transmits the digested perfect, peculiarly nutritive 
ilnid 

CHAPTHB IX 

THAT TIlEnn IS A GIHCULATION OF THE BLOOD IS 
CONriRMED FROM THE FIRST PROPOSITION 
But lest anjone should say that ve give them words onl), and make 
mere specious assertions without any foundation, and desire to innovate 
without sufijcient eaiise, three points present thcmsches for confirmation, 
which being slated, I conceive that the truth I contend for will follow neecs 
sarilj , and appear os a thing obvious to all First, — the blood is incessantly 
transmitted by the action of the heart from the vena caia to the arteries 
m such quantity, that it cannot be supjilied from the ingesta, and in such 
wise that the whole mass must veiy quieklj pass through the organ, 
second, — the blood under the influence of the arterial pulse enters and is 
impelled in a eontmaous, equable, and incessant stream through every 
part and member of the bodj, m much larger quantity than were sufil 
eicnt for nutrition, or than the whole mass of fluids could supply, third, 
— the veins m like manner return this blood incessantly to the heart 
from all parts and members of the body These points proved, I conceive 
It will be manifest that the blood circnlates, revohes, propelled and 
then returning, from the heart to the extremities, from the extremities 
to the heart, and thus that it performs a kind of circular motion 
Let us assume either arbitrarily or from experiment, the quantity of 
blood which the left ventricle of the heart will contain when distended 
to be, say two ounces, three ounces, one ounce and a half — in the dead 
body I have found it to bold upwards of two otuices Let us assume 
further, how much levs the heart wiU hold m the contracted than m the 
dilated state, and how much blood it will project mto the aorta upon 
each contraction and all the world allows that with the systole some- 
thing is always projected, a necessary consequence demonstrated in the 
third diaptcr, and obvious from the structure of the vahes, and let us 
suppose as approaching the truth that the fourth, or fifth, or sixth, or 
even but the eighth part of its charge Is thrown into the artery at each 
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contraction, tins would si'o citljer lialf an ouiuc, or three drachms, or 
one drnihin of hlood fts pnapellid bj the heart nt eich pulse into the 
aorta, svhicli quantity, b> reason of the \aUes at the root of the sessel, 
can by no means return into the %cntricle Now m the course of half 
an hour, the heart \nU has e made more than one thousand heals, in some 
as many as tsvo, three, and os cn four thousand Slultijdj ing: the number 
of drachms propelled h^ the number of pul^-s, sse shall hase cither one 
thousand half ounces, or tuu thousand times tliret drachms, or a like 
proportional quaittil> uf blood aicordtu,^ 1u thi amount which we assume 
as propelled with enh stioke of the heart, sent from this organ into 
the arlerj , a I irgir qiniilit^ in i vt rj ease than is euntamid in the whole 
body' In the same way in the shtt p or ilog, saj that but a single scruple 
of blood passes with cath slioki wf ihc biart in one half hour we should 
have one thous,ind stni|iUs, or about thru, pounds ami a half of blood 
injected into the lorta but the liodj of neither auiinal contains oboie 
four pounds of blood, u fact which 1 hn\c nij'self ascertained in the case 
of the sheep 

Upon this supposition, thireforc, assunnd nierelj as a ground for 
reasoning we see the whole mass of blood passing through the heart, 
from the seins to the arteries, and in like manner through the lungs. 

But let it be said that tins does not take place in half an hour, but in 
an hour, or e\en in a day, ain waj it is still manifest that more blood 
passes through the heart in (onsKpi<nce ot its uetion, than tan either be 
supplied hj the whole of the ingcsla, or than can be contained in the 
veins at the same moment 

Nor can it tie allowed tliat the lieart in contracting sometimes propels 
and sometimes does not propel, or nt most propel? i>ut lerj little, a mere 
nothing, or an imagmarj something all IIils, indesid, has alriadj been 
refutcil, and is, besides, lontrary botli to w nso and reason tor if it be a 
neces.sarj effect of the dilalotmu of the licart that its lentnclcs Ijcconic 
filled with Mood, it m etjualK so that, comracting, these cavities should ex 
pel their contents, and this is not in an> trifling measure, seeing that 
neither arc the conduits small, nor the contmctioms few in number, but fre 
quent, and nlwajs m some certain proportion whether it be a third or 
sixth, or an eighth, to the total capacity of tJie ventricles, so that a like pro- 
portion of blood must be expelled, and a like proportion received with each 
stroke of tlic heart, the capacity of the v ciilrii le contracted alw ays bearing 
a certain relation to the capacity of the lentriclc when dilated And since 
m dilating, the ventricles cannot bo supposed to get filled with nothing, 
or with an imaginary something, so m contracting thej never expel noth 
ing or aught ima-nnary, but always a certain something, v«, Lloml, in 
proportion to the amount of the contmetion hence It is to I* inferrrd 
that if at one stroke tlie heart in man, the ox or the slicop, ejcets but a 
single drachm of blood, and there are one thousand strokes In half an 



hour, jn this iHtcrial there in]] June }>ctii ten pouuAs fi\c ounces expelled 
were there with each stroke two drathms expelled, the quantilj would of 
course amount to twenti pounds and ten oimees, were there hnlf an ounce 
the quantiU would come to fort} one pounds and eight ounces, and xrcre 
there one ounce it would f>e &s mucli as cigliti three poumls and four 
ounces, the whole of whicli, m the course of one half hour, would have 
been transfused from the veins to the artonos Tlie actual quantity of 
blood expelled at each strof c of the hcait ami the circumstances under 
which it is cither greater or less than ordinai-j, I leave for particular 
determination afterwards fiom numerous observations which I have made 
on the subject 

Jlcantime this much I know and would lierc proclum to all that the 
blood 19 transfused at one time in laigcr at another in smaller quanlitj , 
and that the circuit of the blood is accomplished now more rapidlj, now 
more slowlj, according to the temperament age etc of the individual, to 
external and internal circumstances to naturab and non naturals — sleep, 
rest, food, exercise, atfections of the mind and the like But indeed, sup 
posing even the smallest quanlitv of blood to be passed through the heart 
and lungs with each pulsation a vastlj greater amount would still be 
thrown into the arteries am] whole bodj th in eould bj any possibility be 
supplied by the food consumed m short it could be furnished m no other 
waj than by making a circuit and returning 

This truth indeed, presents itself obv lously before us when wc consider 
whit happen? in the dissection of living animals the great artery need 
not divide, but a very small branch onlj (as Galen even proves in 
regard to man), to have the whole of the blood m the body as well that 
of the veins as of the arteries dniried awaj m the course of no long 
time — some half hour Or loss. Butchers arc w ell aware of the fact and 
can bear witnes-s to it, for, cutting the throat of an ox and so dividing 
the vessels of the neck, m less than a quarter of an hour they have all 
the veascls bloodless — the whole mass of blood has escaped The same 
thing also occasionally occurs with great rapidity m performing amputa 
lions and removing tumours in the human subject 

Nor would this argument lose any of its force did any one say that 
in killing animals in the shambles and performing amputations, the 
blood escaped m equal if not perchance m larger quantity by the veins 
than bj the arteries The contrary of this ststement indeed is certainly 
the tnifh, the veins, in fact, collapsing and being without anj propelling 
power, and further, because of the impediment of the valves as 1 shall 
show imracdiatelj, pour out hut vciy little blood, whilst the artenes 
spout It forth with force nbtindantly impetuously, and as if it were 
jiropcllcd by a syringe And then the c^penment is easily tried of 
leaving the vein untouched and onl> dividing the arterj m the neck of a 
sheep or dog when it will be seen with what force, in wiiat alinndance, 
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and Iiow quickly, the whole blood m the body, of the \eu« ni vi^ell asof 
the arteries is emptied But the arteries reccne blood from the leins 
m no other way than by transmission through the heart as we have 
already seen, so that if the aorta be tied at the base of the heart and 
the carotid or any other arterj be opened no one will now he snr 
prised to find It empty, and the ^ems only replete with blood 

And now the cause is manifest wherefore m our dissections weusualJr 
find so large a quantity of blood in the veins so little m the arteries, 
wherefore there is much m the right ventricle little in the left circura 
stances -which probably led the ancients to believe that the artenes (as 
their name implies) contained nothing but spirits during the life of an 
animat The true cause of the difTcrenec is this perhaps that as there is 
no passage to the arteries ss\ e through the lungs and the heart when an 
animal has ceased to breathe and the lungs to move the blood in the 
pulmonary artery is prevented from passing into the pulmonary veins, 
and from thence into the left ventricle of the heart just as we have at 
ready seen the same transit prevented m the embryo by the want of 
movement m the lungs and the alternate opening and shutting of their 
mmwle oiifices and invisible pores But the heart not ecasing to act at 
the same precise moment ns the lungs but surviving them and continuing 
to pulsate for a time the left ventri le and arteries go on distributing 
Ihcir blood to the body at large and sending it into the veins receiving 
none from the lungs however they are soon exhausted and left ns it 
were, empty But even this fatt confirms our views m no trifling 
manner, seeing that it can be aserihwl to no other than the cause vve have 
just assumed 

Moreover it appears from this that the more frcduently or forcibly 
the ariericx pulsate the more fipecddv will the bmly be exhausted in an 
hemorrhage Hence also it happens that in fainting fits oiul in states 
of alarm when the heart beats more languidly and with less force 
hemorrhages arc diminished or arrestwl 

Still further it is from this that afler death when the heart has ceased 
to beat It IS impossible by dividing either the jugular or femoral veins 
and arteries, by any effort to force out more than one half of the whole 
mass of the blood Neither could the lulcher did he neglect to cut lie 
throat of the ox which he has knoekei] on the head and sunned until 
the heart had ceased beating ever lileed the enrenss flTev,tually 



GUSPn R X 


2 nr iiRST P0SIT10^^*^ or 2 he quantiti or blood 
PASS lhG rimi 2 HE T LINS 10 THE AUIERIPS 
AND THAT THERE IS A CIRCUIT OF THE 
BLOOD, I REED FROM OBJECTIONS, 

AND FARTHER COLFIRMED B1 
EXPERIMENT 

So far our first position is confimied wlietlicr the thing be referred 
to calculation or to experiment and dissection \iz that the blood is mces 
santly infused into the arteries in larger quantities tl an it can be supplied 
by the food, so that the whole passing oicr in a short space of time it is a 
matter of necessity that the blood perform a circuit that it return to 
whence it set out 

Blit if anj one shall here object that a large quantity may pass through 
and yet no necessity be found for a cii tulatjon that all may eome from 
the meat and drink consumed and quote as an illustration the abundant 
supply of milk in the mammae — for a cow will give three four and 
even sesen gallons and more in a daj and a woman two or three pints 
whilst nursing a child or twins which must manifestly be deriscd from 
the food consumed it may he answered that the heart bj computation 
does as much and more in the course of an hour or two 

And if not yet convinced he si all still insist that when an artery is 
divided a preternatural route is as it were opened and tint so the 
blood escapes in torrents but that the same thing docs not happen in 
the healthy and uninjured body when no outlet is made and that in 
arteries filled or in their natural state so large a quantity of blood 
cannot pass in so short a space of time as to make any return necessary 
— to all this it maj be answered that from the calculation already made 
and the reasons assigned it appears that by so much as tlic heart in its 
dilated state contains in addition to its contents in the stale of constric 
tion so much in a general way must it emit upon each pulsation and 
m such quantit> must the blood pass the body being healthj and 
natursffj constitntoif 

But m serpents and set oral fishes 1 j tjing the \ems some way below 
the heart you will perceisc a space between the ligature and tl c heart 
speedil) to become enq tj so that unless jou would deny the ciidencc 
of your senses 3 ou must needs admit the return of the blood to the heart 
The same thing will also plamlj api ear when wc come to discuss our 
second position 

•rrot«»iiten— r A- w isio 
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Let us here conclude with i single example coafirmins oil that hit 
been said and front uhitlt e\cr^ one >11^3 obtain conviction tliroush the 
testimony of lus own eyes 

If a live snake be laid open the heart « lU be seen pulsating quietly 
distinctly for more than an hour moving like a worm contracting la 
Its longitudinal dimensions (for it is of nn oblong shape) and propelling 
its contents becoming of a paler colour in the svstole of a deeper tint 
in the diastole and almost all things else by which I have already said 
that the truth I contend for is established only that here ever}^!!!!!^ 
lakes place more slowb and is more distinct This point in particular 
raa3 be obsened more clejrl3 tiian the noondj3 sun the \cnn cat a cntcra 
the heart at its loticr part the artery quits it at the snperior part, the 
vein being luw seized iither with forceps or betnien the linger and 
thumb and the cour'i>c if the hluod ior some space below the heart inter 
nipted you will perceive the part that inters cnes between the fingers 
and the heart almost immediatelv to become empty, the blood being « 
hausled by the action of the lieart at the same time the heart will be 
come of a mnch paler colour even m its state of dilatation than it was 
before it is also smaller tlian at first from wanting blood and then it 
begins to btal more slowly so that jt seems at length as if it were about 
to die But the mipediment to the flow of blood being removed In 
stantly the colour and the size of the heart are restored 

If on the contrar3 the artery instead of the vein be compressed or 
tied aou will ol serve the part between the obstacle and the heart and 
the heart itself to become inordinately distended to assume a deep 
purple or even Ii\id colour and at length to be so much oppressed viilh 
blood that you will believe it about being choked but the obstacle rc 
moved all things immediately return to their pristine state — the heart 
to its colour size stroke, ctc» 

Here then we have evidence of two kinds of death estinclion from 
dcficienov and sufTocation from excess Lxamplcs of both have now 
been set before you and you have had opportunifv of viewing the truth 
contended fir with voiir own eves in the heart 

CllAVTm \I 

Tur srcoN/i rosi/fox /s i)iMo\h'inAn d 

That tins may the more clcarh appear to every one I have here to cite 
certain experiments from whnh it stems obvious that the Hood enters 
a limb bv the arteneo, and rctunvs from vl b\ the veins, that the arterves 
arc the ves.«eli earrying Ihe I lood from the heart and the veins tl c wtiirn 
Ing channels of the blood to the heart that in t! e lunl« and extreme parts 
of the l)ody the blood passes either inimidiatcly bv anastonosLs from the 
arteries into the veins or mediately bv the i>orcs of the flesh, or in lioth 



as has already been said in speaking of (he passage of the blood 
through the lungs «henec it appears manifest that in the circuit the 
blood 1001 ea from thence hither, and from hence thither, from the centre 
to the extremities, to wit, m from the extreme parts back again to Uic 
centre Pinallj, upon the grounds, of calcnlation, with the same elements 
as before, it will be obvious tliat the quantitj can neither be accounted 
for bj the mgesta, nor jet be held necessirj to nutrition 

The same thing will also appear in regard to ligatures, and wherefore 
they are said to drau, though this is neither from the heat, nor the pain, 
nor the vacuum thei occasion nor indeed from nnv other cause j ct thought 
of, it will also explain the uses and advantages to fie derived from ligatures 
in medicine, the principle upon which thev either suppress or occasion 
hemorrhage, how thej mdiiee sloughing and more extonsne mortification 
in cjttrcmitics, and how (hej act in the castration of animals and there 
inoval of warts and fleshy tumours But it has come to pass, from no one 
having dulj weighed and understood the causes and rationale of these 
various effects, that though almost all, upon the faith of the old writers, 
recommend ligatures m the treatment of disease jet verv few comprehend 
their proper employment, or derive any real assistance from them in 
effecting cures 

Ligatures arc cither verj tight or of middling tightness A bgature I 
designate os tight or perfect when it is drawn so close about an extremitj 
that no vessel can be felt pulsating bejond it Such a bgature we use In 
amputations to control the flow of blood, and such also are employed in 
the castration of animals and the removal of tumours In the latter in 
stan'*es all afflux of nutriment and heat being prevented bj the ligature, 
we sec the testes and large fleshj tumours dwindle, and die, and finallj 
fall off 

Ligatures of middling tightness I regard as those which compress a 
limb firmly all around, but short of pam, and m such a way as still suffers 
a oertam degree of pulsation to lie felt in the arterj liejond them Siieh 
a ligature is in use in blood Jetting, an operation in which the fillet applietl 
aliOTC the elbow 13 not drawn so tight but that the arteries at the wrist 
may still be felt beating under the finger 

Now let any one make an experiment upon the arm of a man, either 
using such a fillet as is cmplojcd in blood leltmg, or grasping the bmb 
lightly -with his hand, llie best subject for it being one vvho is lean, and 
who has large veins and the best time after exercise, w^hen the body is 
warm, the pulse is full, and the blood earned m larger quantity to the 
extremities, for all then is more conspicuous, under such circumstances 
let a ligature be thrown about the cxtreniilj, and drown as tightly as 
ean be borne, it will first be perceived that bevond the ligature, neither m 
the Wrist nor anywhere else, do the arteries pulsate, at the same time that 
immediately above the ligature the artery Ijegms to rise higher at each 
[531 



<liastolc lo throb more violent!}, onil to 8^\ell jn its vicinity with a 
kind of tide, as if it strove to break through and overcome the obstacle 
to Its current the artery here m short appears as if it sverc p*e- 
tcrnaturally full The bind under such eircutn stances retains its natural 
colour and appesranct in the course of time it hegins to fall somewha* 
in temperature indeed but nolhmp is drmin into it 
After the bandage lias been kept on foi some short time in this waj, 
let It Ijc slackened a litlk brought to that state or term of middling light 
ness whteli is used in hheding and it will be seen that tlic whole hand and 
arm will inslantlv become deeply sutfused and distended and the -vena 
show themsthea tumid and knotted after ten or fifteen pulses of Oie 
arterj the Innd will be perceived exccssivclv distended injected porged 
with Wood draun as it is s.iid In this middling ligsture, without pain, 
or heat or an} horroi of a vatnuin or an} other cause }et indicated 
If the finger he applied over the artcr} as it is pulsating by the edge 
of the fillet at the moment of slaekenmg it the Idood w lU be felt to glide 
through as it vven underneath the fingir and he too upon whose arm 
the exiuriDient is made when the ligature is slackened is disfmefi} con 
scious of a sensation of warmth an I of sonuthing viz a stream of blood 
suddeni} making its way along the tourie of the vessels and diffusing 
itself thtougU the hand which at the ssrae time hogius to fed hot and 
hecomes distended 

\3 we hsd noted m lonncxion viilli the tight ligature that the arter} 
above tie handsge was distended and pulsated not below it so in the 
case of the moderately tight bandage on the contrary do we find that 
the vems below never above the fillet swell and bci omc dilated whilst 
the arteries shrink ami such is the degree of distension of the veins here, 
that It IS onl} ver} strong pressure that will force the blood be}C)nd the 
fillet, and cause an} of the veins in the upper part of the ana to rise 

Prom these facts it is easy for every careful ohserver to Icam that 
the blood enters an extremity by tlu nrtincs for when thev arc efffC 
ttnllv compressed nothing ls rfraioi to the member the hand pri-servcs 
its colour, nothing flows into it neilher is it distinded but wltcn the 
pressmte IX dimunxlml ns vi vs with the bkeding fillet it is manifest that 
the blood is instanth thrown in with force for then the hand begins 
to swell which is as much as to say that when the arteriix pulsate the 
blood w flowing through them ns it is when ibe moderatelv tight ligature w 
applied, but wliere thev do not pulsate ns when n tight lignturc Wliscd 
they cisse from transniittmg nn}(liing they are onl} distended above 
the part where the ligature is niiplicd The veins again hung com 
pressed nothing can fliw throiti.li them the ecrtnin indication of which 
is that below the bgntiire the} art much itioee tumid Ihnn above ft and 
than the} usually appear when there is no bandage upon the arm 



It therefore plaitil> appears that the ligature pre>eiits the return of 
the blood through the %eins to the parH above it and iminfama those 
beneath it m a state of permanent dislcnston But the arteries in spite 
of its pressure and under the force and impulse of the heart send on 
the blood from the internal parts of the hod} to the parts beyond the 
bandage And herein consists the difference between the tight and the 
medinm bandage that the formei not oiilj prevents the passage of the 
blood m the veins Init in the arteries also the latter however vvhilst 
it docs not prevent the piilsific force from oaten ling beyond it and so 
propelling the blood to the extremities of the hodj compresses the veins 
and greatly or altogether impedes the return of the blood tl rough them 
Seeing therefore that the mo leratcly tight ligature renders the veins 
turgid and the whole hand full of blood I ask w lienee is this’ Does 
the blood accumulate below the ligature coming through the veins or 
through the arteries or passing bv certain secret pores? Through the 
veins It cannot come still less can it come by any system of invisible 
pores, it oust needs arriie by the arteries then in couforniitj witfi all 
that has been alroad} said That it cannot tioii in hj the veins appears 
plainl} enough from the fact that the Hood cannot be force! towards 
the heart unless the ligature be removed w! eu on a su 1 len all the veins 
collapse and disgorge themselves of their contents into the siij enor 
parts the band at the same lime resuming, its natiird pale colour — 
the tumefaction and the stagnating 1 lood have disappeared 
Moreover he whose arm or wrist has thus been bound for sonic little 
tune with the medium 1 andage si that it has not only got swollen and 
livid but cold when the fillet is undone is aware of something cold 
making Us waj upwards along with the returning blood and reaching 
the elbow or the axilla Ami I have myself been iiielme 1 to fl ink that 
this cold hlood rising upwards to the heart was the cause of the fainting 
that often occurs after bloodletting fainting frequcntlv supentnes 
even m robust subjects and mostly at the moment of undoing the fillet 
as the vulgar say from the tuniing of the blood 
1 Briber when vve see ihe veins below the ligature lastaiitlj swell up and 
Iiecomc gorged when from extreme tightness it is somewhat relaxed the 
msa.viww cwiV.V.wri.Tg NiTSiVuvieor! Mw avr .wVi aw? .wMetiw? 
the blootl passes from the arteries into the veins and not from (he veins 
into the arteries and that there is either an anastomosis of (he two orders 
of vessels, or pores in 11 c flesh and solid parts general!} that art permmbic 
to the blood It H farther an inditation that the veins 1 ivc frequent com 
munieatioiis wuh one another Inxause thev all beeomc tur„il together 
vihilsl under tin meilmm ligature applied alovc the elbow and if nnv 
single small vein he pricked with a lancet the} all 5]vcedil} si rink and 
disburtbcnmg themselves into this the} subside ilniCMt simultmcousl} 
fS'l 



These eonsjJenitions ffiU cmhle an\ one to iinilerstand the nature of 
the nttrattJon that w everted hv \v<.iturcs and perchance of Ruses pen 
eraU} hou for csample the veins when compressed hv a handssc of 
medium tightness applied above tbe elbow the blood cannot escape 
whilst it still continues to be dn\cn in to wit bj* the forcing power 
of the heart bj which the parts are bv iitcessity Riled gorged with 
blood And how should it be otberwiset Heat and pain and the vu 
tacui draw indeed but m such wise onh that parts are filletl not pns 
tcmattiTaHv distended or gorged not so suddeiiK and violcntU over 
whelmed with the charge of blofjd forced m upon them that the flesh u 
lacerated and the vessels ruptuicfl Nothing of the kind ns an etfeet ®f 
heat or pain or the vacuum force is ciflicr credible or dcmonslrahle 
Besides the ligature is compctenl to oceasion the afllus in question with 
out either pain or heat or ns ivicMi Bcre pain in am way the cause 
how should it happtn tlujt with the arm bound above tl e elbow, the hand 
and fingers should swell liclow the bandage and their veins become dis- 
tended T The pressure of the bandage eortninlj prevents the blood from 
petting there bj the veins And then wherefore is there neither swelling 
nor lepletion of the veins nor anv sign or svmptom of attraction orttlRuv 
oliove the ligature? But this is the obvious cause of the preternatural at- 
traction and swelling 1 clow the bandage and in the hand and fingers that 
the blowl 13 entering abundantlv and v. ith force but cannot pass cut asuuu- 
Now is not this the cause of all lumcfaetion as indeed tvitcnna lias it 
and of all oppressive re litudanej m parts that the access to them U open 
but the egress from them is closed? \V hence it comes that they are gorged 
and tumefied An 1 niaj not the same thing happen m local infinnma 
tions where so long ns, tie Kvvcllmg is on the increase and has not 
reached its extreme term a full pulse is felt in the part osprcinJIy when 
the disease is of the more acute hind and the sweUing usualU takes 
place most rnpidli But these ore matt era for after di*>ei!ssion Or docs 
this which occurred in my own case happen from the same cause 
Thrown from a carnage upon one occasion I struck m> forehead a blow 
upon the place where a t«ig of the artery advances from the temple and 
immtdialely within the time m which tvventj bests could have been 
made I felt a tumour the sire of an egg developed without either heat 
or any gresl pam the near vieimtj of the artery had cause 1 fhc Wood 
to be cffusetl into the bruised part with unusual force an ) quickness. 

\nd now too wc wiidersland wherefore in phlebotomy we apply our 
tillet above the psrt that is puneturcl not below U di 1 the flow come 
from above not from lelow the Imndnge m this case wonl I not only be 
of no acrvtcc but wonbl prove a positive Inndernnco it would have to 
be npihel lelow tl< nrifiri in orvler to have the flow more free did the 
Wood descend Ij the veins from *uj enor to inferior parts but aa It Is 
elsewhere forced ihrongh the ixtrcmc arteries into the extreme veins 
IMl 



and the return )n these )ast js opposed by the liffature so do tbej fill and 
swell and btinj? thus filled and distended thej an nnde npiWe of 
projecting their char(»e wth foice and to n distance when onj of them 
IS suddenly puncture I but the fdlct beintf slackentd and the returning 
channels thus left open, the blood forthwith no longer escapes ha\e 
bj drops, ami as all the world knows if m performing phlebotomy the 
bandage be either slackened too much or the limb be bound too tightly 
the blood escapes without force because m the one case the returning 
channels are not adequattlj obstructed in the other the channels of 
mfliix the arteries are impeded 

ciiAvrrii XU 

THAT THERE 76 I CIRCULAllO^ 01 TUI rJOOD IS 
SHOWN FROM THE SLCONJ) P0S1T10\ 
DEMONSTRATED 

If these thinrs be so another point winch 1 have already nferred 
to V12, the continual passage of fht blood through the heart will also 
be confirmed t\c have seen that the blomJ passes from the irlcrica 
into the veins not from the veins into the arteries we have seen farther 
that almost the whole of the blood may be withdrawn from a puncture 
made in one of the cutaneous veins of the arm if a bandage properly 
applied be used, we have seen still farther that the bl lod flows so freely 
and rapidly that not ouly is the whole fjuoniitj which was contained 
m the arm beyond the ligature and before the punttun, was made dis 
charged but the whole which is contained in the body both tint of the 
arteries and that of the veins 

"Whence we must admit first, that tlie blood is sent nlonj, with an 
impulse and that it w urged with force below the fillet for it escapes 
mth force, which force it receives from the pulse and power of the 1 tart 
for the force and motion of the blood are derived from the heart alone 
Second that the afilux proetods from the heart and through the heait In a 
eoursc from the gevat veins t*fto the aorta] for it gets info the parts be 
low the ligature through the arteries not through the veins and the 
arteries nowhere receive blood from the veins nowhere receive blood save 
and except from the left ventricle of the heart Nor could so large a 
quantity of blood !>'' drawn from one vein (a ligature having been dtilv 
applied) nor vvilh such impetuosity, sucli readiness such celerity nnle«a 
through the mcvlmm of the impetUng power of the heart 

But if all things bo os they arc now represented we sball feel ourselves 
at liberty lo calculate the ijuanlfly of the blood and to reason on its 
circular motion Should any one for instance in performing pldeliotoiny 
suffer the blood to flow m the manner it usnilly docs with force and 
freely, for some half hour or so no question but that the greatest part of 



llic Uin„' jiWnctcil famlmgs jux] sitlcofH•«^ would cnsctf mid llial 
not onU would tlic aitcnci but tlie kmuI ^cln!^ aKo Iw ncarh cmpta-Jel 
tJicir tonlents It is onlv consonant witli reason to conclude that m tie 
course of the haU hour huilcil at so much as has cscap«l has also pawl 
from the great veins through the heart into the aorta And further il 
ive calculate how manj ounces flow through one arm, or how nnnj pa« 
in wentj or thirtj pulsations under the medium ligature, we shall haie 
some grounds for estimating how much passes through the other nnn m 
the Mine space of tune how much through both lower extremities how 
mtiih through the neck on either suit and through all the other arteries 
1 \mns of the hotlj oil of uhich hasc Ix>cu supplictl with fresh Howl 
and as this h ood must have pa.ssed thi-ongh the lungs and STutmles of 
he h, art and must have come from tl.c groat vc.ns-wc shall perceive 
tint a tinulation ls almlutch ncessari seeing that the .pnntUies hinfe.1 
1 eaunot lie supplied immedmtclv from tl.c ingesta and arc vastly more 
than tan be requisite for tla nun nut. it.on of tlu parts 

contended for are some- 

made nr wav for having tud up the arm properly, and 

of fa.n ra,Lsls.a sfale 

1 pulsates more languidly. 
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w;0 bicli to the Jirirt from tho exticonties hy the venjs, an<l how and jn 
whit wij these are the only vessels thit eon^ey the blood from the ex 
tcmal to the central jnrts, which done, I conceive that the three funda- 
mental propositions laid down for the eircnlation of the blood will be 
so plain, so well established, so ol)\ioiisly true, that they may claim 
general credence Now the reinaming position will be made sufficiently 
clear from the saUes which arc found in the cavities of the veins them 
selves, from the uses of these, and from experiments cogninblc by the 
senses 

The cdcbinttd 3Iicron>iMtis rnbritnis of Aijuapendcntc, a most skilful 
anatomist, and scnerablc old nnn or as the learned Kiolan will have 
it, dacobus foyhius, first gave representations of the \aUes m the veins, 
which consist of raised oi loose portions of the mmr membranes of these 
vessels, of extreme delicacy, and a sigmoid or semilunar shape They are 
situated at difTircut distances from one another and diverselv in different 
individuals, Ihoj are connate at the sid&s of the veins, they are directed 
upwards or towards the trunis of the veins the two — for there are for 
the most iwrt two together — regard cacJi otjicr, mutually touch, and are so 
readj to come into contact b> their edges, that if an i thing attempt to 
pass from the trunks into tlie brandies of the veins or irom the greater 
vessels into the lew, tbej eompletely prevent it, the^ are farther so ar 
ranged, that the horns of those that succeed are opposite the middle of 
the convexity of tho«c that precede, and so on alternatelj 

The discoverer of these valves did not rightlj understand their nse nor 
have succeeding anatomists added anything to our knowledge for their 
office IS by no means explained when we are told that it is to hinder 
the hlood, by its weight, from all flowing into inferior parts, for the 
edges of the valves In the jugular veins hang downwards and arc so con 
tnved that they prevent the blood from rising upwards, tbc valves 
m a word, do not invariably look upwards, but olwajs towards the 
trunks of the veins, invariably towards the seat of the heart I, and m 
deed others have sometimes found valves in the emolgent vtma, and in 
those of the mesentery, the edges of which were directed towards the 
vena cava and vena portae Let it he added that there arc no valves in 
the arteries tsave at their roots], and that dogs, oxen etc, have m 
varmldy valves at the divisions of their crural veins, in the veins that 
meet towards the lop of the os saenim, and in those hranches which 
come from the haunches, in winch no such effect of gravity from tbc 
erect position was to be apprehended Neither are there valves m the 
jugular veins for the purpose of guarding against apoplexy, ns some have 
said, beevuve m sleep the head is more apt to be mfluenced by the con 
tcuta of the carotnl arteries Neither arc the valves present, m order 
that the blood inaj be retained m the divarications or smaller trunks 
and inmutir branches, and not to be suffered to flow entirely into the 
tm 



more open anl capiciou? channels for the> occur «herc there arero 
nancaUon<i nllhou^li it must lie owneil that they are most Irequentst 
the I omts where branches jom Neither do they exLst for the puirose of 
rendering the current of blood more slow from the centre of the todr 
or It seems likely that the blood would be dispose 1 to flow with sur«ent 

elnrnn?H fc'’ 

ntmuall> smaller vessels liemg separated from the mass and fonnUm 
head and attaining from warmer into colder places 

mstitutcd Icst the Wood shouH pas 
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teins are large, certain knots or elc%ations (B, C, D, E, P) will be per 
ccucd, and tins not onlj at the places where a branch is received (E P), 
but also where none enters (C, D) these knots or risings are all formed 
by valves, which thus show themselves externally And now if you 
press the blood from the space above one of the valves, from H to 0 (B^g 
2), and keep the point of a finger upon the vein infenorly, you will see 
no infiox of blood from above, the portion of the sem between the point 
of the finger and the sahe 0 will be obliterated, jet will the vessel con 
Imoe sufficiently distended above that valve (0, G) The blood being 
thus pressed out, and the vem emptied if you now apply a finger of 
the other hand upon the distended part of the vein above the valve O 







(Pig 3), and press downwards, jou will find that you cannot force the 
blood through or beyond the valve, but the greater effort you use, you 
will only see the portion of vein that is between the finger and the valve 
become more distended that portion of Ihe vem which is below the valve 
remaining all the while empty (H 0, Pig 3) 

U would iJjereforo appear that the fnnction of the valves in the veins is 
the same as that of the three sigmoid valves which we find at the com 
mcncement of the aorta and pulmonary artery, vu, to prevent all reflux 
of the blood that is passing over them 
Partber, the arm being bound as before, and the v eins Joohing foil and 
distended, if you press at one part in tlic course of a vein with the point 
of a finger (L, Tig 4), and then with another finger streak the blood 




upnartls Iwjontl the next %ahe (N) vou will pcrcetrc that tim portfoi 
<j£ the \em continues empt% (Ii N) > and that tl e hlood cannot rrlro^iJe 
precisely as we bate alreadj seen the case to be in b ij? 2 1 ut the fiap-r 
first applied (II Fig 2 L, Iig 4) being remoi ml imnicdiatelv lie ttia 
w filled from below arid the arm becomes ns it appears at D C Iig 1 
That the blood in the veins therefore proecetls from inferior or more ns 
mote to superior parts and towards the heart moving m these vessel* w 
this and not m the contrnrv direction appears most obviouslv \tn! «! 
though m some places the vihcs bj not leting with such pirfmt ae- 
curacj or where U ere is 1 ut n single vnlvo do not ".ecm totally to prevent 
the passage of the blood from the rentrt still the greattr numlier of then 



blood in the vein \lp^^artl^ till it has passed the nett vahe above, the 
vessel now remains empty, but the finger being removed for an instant, 
the vein U immediately filled from below, apply the finger again and 
having in the same manner streaked the blood upwards again remove 
the finger beloiv, and again the vessel becomes distended ns before, and 
this repeat, say a thousand times m a short space of time And now 
compute the quantity of blood which jou have thus pressed up beyond 
the vahe, and then multipljing the assumed quantity by one thousand, 
yon will find that so much blood has passed through a certain portion 
of the vessel, and I do now believe that you Mill find yourself con 
vmced of the circulation of the blood and of its rapid motion But If 
m this experiment you say that a violence is done to nature I do not 
doubt but that if you proceed in the same way only taking as great 
a length of vein as possible and merely remark with what rapidity the 
blood flows upwards, and fills the vessel from below you wnll eome to the 
same conclusion- 

CnAPTER 

CONCLUSION or THE DEiIONSTJUnO\ or TIIL 
CIltCVLATJON 

And now I may be allowed to give in hncf my view of the eireulation 
of the blood, and to propose it for general adoption 
Since all things, both argument and ocular (Jemonslrahon show that 
the blood passes through the lungs and heart by the attion of the (auricles 
and} ventricles, and is sent for distnbution to all parts of the body where 
it makes its way into the veins and pores of the flesh and then flows by the 
veins from the circumference on every side to the centre from the lesser 
to tlic greater veins and is by them finally discharged into the vtna cava 
and right auricle of the heart and this in such a quantity or m such a 
flux and reflux thither by the arteries hither by the veins as cannot 
possibly be supplied by the ingests and is much greater than can be 
required for mere purposes of nutrition, it is absolutely necessary to eon 
elude that the blood m the animal bodv is impelled in a circle snd is ui a 
state of ceaselcfc, motion, that this is the act or function whieli the heart 
performs by means of its pulse, and that it is the sole and only end of the 
molMW jjjjd rrwUr-arJjAu of ihe hesri^ 

CHAPTER XV 

THE CIRCULATION OP THE BLOOD IS PURTIIER 
CONPIRMED Bl PROBABLE REASONS 
It wnU not be foreign to the subject if 1 here show further, from certain 
familiar reasonings that the circulation is matter botii of convenience and 
necessity In the first place, since death w a corruption which takes place 
103 ) 



throu(;h deficiencj of heat* and since all liMng thinps are warm all djiag 
things cold there must be a particular seat and fountain a hind of heat 
and hearth where the chcrishcr of nature, the original of the natne fire 
IS stored and prcscmKl , whence heat and life ore dispensed to all parts as 
from a fountain head , whence siLstenancc mav be deriwd , and ui>on whieh 
concoction and nutrition and all scgetative energy may depend hovr, 
that the heart ls this place that the heart is the principle of life and that 
all passes in the manner just mentioned I trust no one will deny 

The blood therefore required to ha\e motion and indeed such a motion 
that it alioul 1 return at,3in to the heart for sent to tl e estonial parts of 
the body far from its fountain as Aristotle sajs, and without motion it 
would become congealetl For we see motion generating and keeping up 
heat and spirits under all circumstances and rest aUuwing them to ewarc 
and be dissipated The bloml therefore liccomc thick or congealed bv the 
cold of (ho extreme and outward parts and roblicd of its spirits just as 
it IS in the dead it was imperative that from its fount and origin, it shoull 
again receive heat and spirits and all eUe reijuisitc to its pTcscrvation— 
that, bj returning it should lie renovated and rastorcil 

Wc frcqucntlj sec how the extremities are chilled by Uc external coU 
how the nose and choiks and hands look blue and how the blooil stsgnat 
mg m them as in the pendent or lower parts of a corpse, becomes of a 
dusk) hue, the limbs at the same time getting torpid so tliat they tin 
scarcely bt moved and seem almost to liavc lost their vitalit) Nowtlev 
can b) no means bo so clTectnally and esf ccnllj so spcedil) rcslonsl to 
heat and colour and life as by a new afllux and appuLsion of heat from its 
source But how can larls attrict m which the best and life are almost 
extinett Or how should thc) whoso passages arc filleil with comlcnswl 
and frigid blood admit fresh aliment — renovated blood — unlcs; they hal 
first got nd of their old contents T Unless thc heart were trul) that foun 
tarn where life and heal arc restored to thc rcfngcratwl fluid and whence 
new blood warm imbucil with spirits being sent out hv thc arteries thit 
which has liccome cooled and cITilc is forced on and all thc particles re 
cover their hcxl which was fading anl their vital stimulus well nigh 
exhaiLstcd 

Hence it is that If the heart be unafTected life and health may be re 
stored to almost all the other parts of thc bo<lj but thc heart being chiHcil 
or smitten with otij serious disease it seems matter of ncccssitj that tie 
whole animal fabric should suffer and fall into dconv When the source 
is eorruplcvl there is nothing as Aristotle aivs* which can lie of service 
cither to it or aught thxt depemb on it And hence, b) the way, it may 
perchance be wherefore grief and love and envy and anxiety, and >11 
affeclioax of the mmd of a similar kind arc aceomi anied with cmaelation 
and deea), or with eacochimj an 1 cnidit) whieli enf,endir all manner of 
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(li!>cAbCS and consume the hod> of man For e^cry aiftetion of the nund 
that IS attended ejther pain or pleasure, liope or fear, i% the cause of 
an asifntion whose influence extends to the heart, and there uiduecs change 
from the natural constitution, in the temperature, the pulse and the rest, 
winch impairing all nutnlion m its source and abating the powers at large, 
it Ls no wonder tliat various forms of incurable disease in the extremities 
and in the trunk arc the consequence, inasmuch as in such circumstances 
the whole liody labours under the effects of vitiated nutrition and a want 
of native heat 

Slorcovcr, when wc sce tliat all animals Inc through food concocted m 
their interior, it is imperative that the digestion and distribution he per 
feet, and, as a consequence, that there he a place and receptacle where 
the nlimcnt is perfected and whence it is distributed to the several mem 
hers Now this place Is the heart, for it is the only organ of the body 
which contains blood for the general use, all the others receive it merely 
for their peculiar Or private advantage, just as the heart also has a 
supplj' for its own cspecnl behoof m its coronary veins and arteries, 
but it IS of the store which the heart contains in its auricles and ven 
triclcs that I here speak , and then the heart is the only organ which is so 
situated and constituted that it can distribute the hlood m due pro 
portion to the several parts of the body, the quantity sent to each being 
according to the dimensions of the artery which supplies it, the heart 
serving ns a magazine or fountain ready to meet its demands 

Further, a certain impulse or force, as well as an impeller or forcer, 
such as the heart, was required to effect this distribution and motion of 
the blood, both because the blood is disposed from sbght causes, such as 
cold, alarm, horror, and the bke, to collect m its source, to concentrate 
like parts to a whole, or the drops of water spilt upon a fable to the 
mass of liquid, and then because it is forced from the capillary veins mto 
the smaller ramifications, and from these into the larger trunks by the 
motion of the extremities and the compression of the muscles generally 
The blood IS thus more disposed to move from the circumference to the 
centre than m the opposite direction, were there even no valves to oppose 
its motion, whence that it may leave its source and enter more confined 
and colder channels, and flow against the direction to which it spon 
tancouslj’ inclines, the blood requires both force and an irajiellin^jiower 
Now such IS the heart and the heart alone, and that in the wav and 
manner already explained 



CUAVJ'Ell \VI 

THE ClRCULAnOX OF HIE BLOOD IS HJRTllFR 
PROVED FROM CERTAIN COySEQUE\CFS 

There are stiU certain phenomem, vihich, taken as consequences of tins 
truth ai.3unieil as pro\cn are not ithout their use m excitinff behef, aai‘ 
were a posttriorc, and which although the\ ma^ seem to bo tmolied ia 
much doubt and ob>cunt^ noierthclcss resdilr admit of having reasons 
and causes assist d for them The phenomena alluded to are those that 
present themsthes in conncMon with contagious, poisoned wounds, the 
bites of serpents and rahid animals, lues ^entrea and the like ^\c some- 
times sec tile whole s\stem contaminated, though Uie part first infected 
remains sound the lues tencren lias oceasionalli made its attack with 
puns in the shoulders and head and other s^jTnptoms, the genital organ* 
bein^ all the while unalTccteil and then we know tliat the wound inadt; 
b> the rabid do^j luiing Itealcd, ftver and n tram of disastrous ajmiptOEM 
nevertheless supervene ^Mnnec it siipears that the contagion impressed 
ui>on or der oMted m a j artieular part ls b> and b;^ earned bj the return 
ing current of blood to the heart and hj that organ is sent to contaminate 
the VI hole bodv 


In tertian fever the morbific caiLsc stniking the heart m the first instance 
and lianging about the heart and lungs, renders the patient shortwinded, 
disposed to sighing indisposed to exertion, Ihsuhsc the vital principle u 
oppressed and the blood forced into the lungs and rtndvred Uiick, does not 
pass through their aulwtnncc (as I have mvself seen m opening the bodies 
of thosv who had died m the beginning of the attack), when the pulse a 
alw'i>s friquent small and oceasionallv irregular, but the heal incrcasinc 
the matter In-coming aitcmuti'd the passages forces! and the transit made, 
the whole l«dy begins to rwe m timps rature, and the pulse becomes fuller 
stronger-thc febrile paroxvsm is fiilb formed, whilst the preternatural 
lieat kindtcsl in the heart, is thenee diffused bj the arteries through the 
whole iKwiv along with the morbific matter, which is m this wav overcome 
and uLs^hed bv natun? 


Wien we ivcrtcivo further that medicines applied cxttnmlli exert their 
mfluence on the bo,I> just ns if tho> had been taken intemallv, the truth 
wo are eontending for w confirmed Colocj-nth and aloes (appUed ex 
hrnally] mow the Iwllj, eantharid -s txciles the urine, pirhe nppicd 
10 the wles of the fett ass vta exptet oration, eordmls alrengthen, and an 
mtinite nitnlicr of examples of the same kind might be nted It will not 
Ucreforv be found uiirvasonabk perchance if we saj that the veins, bv 
menns of il cir orifiees alisorb some of the things that arx applied cxterral!/ 
andearr, this inwanls with the blood nolotlcrwive ,t maj 1« than lh«e 
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straight to the heart, another from tho >clk, ending m the vena porUe 
for It appears Uiat the chick, m the first instance, is entirely formed and 
nourished by the white , hut by llie jelk after it has come to {K-rfcclion anl 
is excluded from the shell , for this part maj still be found m the abdoinea 
of the cheek manj days after Its exclusion, and is a substitute for the milk 
to other anitnals 

But these matters will be better spoken of m mj obsenations on the 
formation of the foetus where manj propositions, the following amone 
the number will be discassed ^NTiercforc is this part formed or perfected 
fir>t, that hst’ — and of the scicral members what part is the cause of 
another! \nd many points basing special reference to the heart sacli 
as W hcreforc does it first acquire consistence and appear to posse's life 
motion, sense before anj other part of the bod> is perfected! as ^kristollc 
says ID ins third book, Bs J'artifcus Animohum And so also of the hksod 
■l^hereforc docs it precede all the rest! And m what way docs it possess 
the vital and animal principle^ And show a tendency to motion and to 
lie impelled hither and thither, tho end for which the heart appears to he 
made! In the same waj m considering the pulse ^tTiercforc one kmd 
of pulse should indicate dcatli another recovery ! And so of all the other 
kinds of pulse what may be the cause and indication of each So also in 
the consideration of crises and natural critical discharges, of nutrition, and 
especially the distribution of the nutriment, and of dcfitixions of cicty 
description biiiolly, reflecting on every part of mwlieine, plna>iology 
pathology stmcioties therapeutics, when I see how many questions can be 
answered how man\ doubts resolved, how much olwcurity illustrated b\ 
the truth wc have declared, the light wo have made to shine, I sec a field 
of such vast extent m which I might proceed so far, and expatiate so 
widely, that this my tractate would not only swell out into a volume, which 
was beyond my p^rpa^e, but my whole life, pcnhance, would not suffice 
for its completion 

In this place thcixfore and that indeed m a single chapter, I shall 
only endeavour to refer the various partienlars that present themselves In 
the dissection of the heart and ntlems to their several uses and eanscs, 
for *0 I shall meet with many things which receive light from the Inilli I 
have l>een contending for, and which in their turn render it more oh 
vioas And indeeci I would have it eonfirmevl and illustrated lij anatomical 
arguments above all others 

There Is but a tingle point which indeed would be more correctly plaecvl 
among our observations on the use of the spleen but wbicb It will not l*^ 
altogether impertinent to notice In this place incidentally Trom the 
nplcnic branch which passes into the pancreas, and from the upper part 
arise the posterior coronary, gastric and gastroepiploic veins, nil of vrhirh 
are distribitlwl upon the slonneh m numcroas brancKe* and twigs pist «« 
the mcNenlcric vessels are upon the intestmes in tike manner, from lie 



inferior part of the same splenic branch, and along the back of the colon 
and rectum proceed the hemorrhoidal \em'i The blood returning bv these 
\eais, and bringing the cruder juices along with it, on the one band from 
the stomach, where Ihcj are thin, watery, and not jet perfccllj chylified, 
on the other thick and more earthj, as denied from the faeces, but all 
poured into this splenic branch, are dulj tempered by the admixture of 
eontranes , and nature mingling together these two kinds of juices, diilicuH 
of coction bj reason of most opposite defects and then diluting them with 
a large quantitj of warm blood <for wc see that the quantitj returned 
from the spleen must he verj large when we contemplate the size of its 
arteries), they are brought to the porta of the hver m a state of higher 
preparation, the defects of either extreme are supplied and eompensated 
by this arrangement of the veins 

CHAPTER XVn 

THE MOTIOE AED CIRCULATWE OF THE BLOOD ARE 
CONFUmED rnOM the PAmiCVLARS APPABEEJ 
IN THE STRUCTURE OF THE HEART. AND FROM 
THOSE THINGS WHICH DISSECTION 
UNFOLDS 

1 do not Jind the heart as a distuiet and separate part in all animals, 
some indeed, such as the zoophjtes, have no heart, this is because these 
ammals arc coldest, of no great bulk, of soft texture or of a certain uni 
form sameness or simphcitj of structure, among the numlier I may in 
stance grubs and earthworms, and those that are engendered of pulrefac 
tiou and do not preserve therr species These haie no heart, as not re 
gulfing any impeller of nourishment into the extreme parts for they ha\c 
bodies which are connate and homogeneous and without limbs, so that 
by tlie contraction and relaxation of the whole body thej assume and cx 
pel, move and remove the aliment Ojsters mussels sponges and the 
whole genus of zoophytes or plant animals ha\ e no heart , for the whole 
body 13 used as a heart, or the whole animal is a heart In a great numlier 
of animals, almost the whole tribe of insects, wc cannot see distinctly by 
reason of the smallness of the body, still in bees flies hornets, and the 
likiv perceive jsomcthing pulsating with the help of a magnitiing 

glass, in pcdiculi, also, the same thing may be seen, and as the body is 
transparent, the passage of food through the intestines, like a black spot or 
stain, may be pcreei%*cd by the aid of the same magnifying glass 
In some of the bloodless* and colder animals, further, as m snails 
whelks, shnmps, and shell flsh, there is a part wincli pulsates — a kind of 
vesicle or aunclc without a heart — slowlj indeed, and not to lie percci>cd 
save in the warmer season of the jear In these creatures this part U so 

>l.e, hot hhTln* red blood IWIllls 1I471 
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<-ontrueJ that it shall pulsate, as then, is here a nccessitj for some m 
puLe to dutnhutc tlie iiutrunc fluid bj rcison of the \-arielr of orgaale 
parts or of the densitj of the substance, but tlic pulsations occur infns 
quenfl> and sometimes in consequence of the cold not at all an arrarge- 
ment the b<*st adapted to them ns being of a doubtful nature, so that some- 
times the> appear to lice somctimc-s to die, sometimes thej show therl 
talit^ of an animal sometimes of a vegetable This seems also to be lf» 
case with the insects which conceal themselves in winter, and lie as it were 
defunct or merely manifesting a kind of vegetative existence Bat 
whether tlie same thing happens in the case of certain animals that haw 
red bloo<l such as froars tortoises serpents swallows may be made « 
question without nnv hind of in>proprtct\ 

In all the iarter and wanner because [rod ] blooded aiumats, Uiercvna 
need of an impeller of the nutritive fluid and that perchance posscsslni; 
a ctnsideinble amoiiiit of power In fishes seriients Iizardi, tortowts 
frogs and others of the same kind there is a heart present, furnished wath 
both an auri le and a ventmic wtcuLc it is perfectly tnie as Aristotle 
has obsirvtd that no [red ] blooled animal is without a heart bj tie 
impeUmf, power of which the nutritive fluid is forced, both with greater 
vigour and rapilitv to a greater distance it is not merely agitated bv an 
auricle as it is m lower forms And then m regard to anmialt that arc 
vet larger warmer and more perfect as tlwj abound in blootl which is 
ever hotter mid more spirituous and possess bodies of greater si*c and 
consistency tbev retjuire a larger stronger and more flesh} heart, in order 
tint tlie nutritive fluid nia\ he propilletl vvith }ct greater force and 
celcniy Vud further inasmnth as the more jicrfect animals icqmre » 
still more ptrfeel nutriiicm and a larger stipph of native heat. In order 
tliftt the abmewt im> be thovowghU concoeicd and acquire the last degree 
of perfection they required I oth lungs and a second ventricle vvhich 
Ghould force the nutritive fluid through them 

Kverj animal that has lungs has therefore tvio ventricles to its heart 
one right and another left and wherever there is a right also is there a 
left ventricle but the eontrar} of this does not hold good where there 
IS a left there h not always a right ventricle The left ventricle I call tliat 
which IS distinct in ilTice not in pUen from the other that one namely 
which distrihutcs the blood to the Itwl} it 1 irge not to the lungs onlv 
Etcncc the left ventricle seems to form the principal i art of the heart 
situated m the middle more atronglv marked and constriicfcd viith greater 
care the heart seems fonmd for the sake of the left ventricle, and the 
right but to minister to it, for the right neither reaches to the apix of tli' 
heart, nor b it nearl} of such strength being three times thinner m its 
walb a nd m wane sort jomted on to the left (as Vrwtotlc mvs ) though 
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imlccd )t IS of m'ller capjcitjj- inasmuch as it has not onlj to suppb ina 
tcnal to the left ^entnole, but likens lsc to furnish aliment to the hinss 

It IS to be ol/scrvcd, however, that all thts vt otherwise in the embrjo, 
where there is not such a difference between the two ventricles, but as m 
a doable nut, they ate nearly equal m all respects, the apex of the right 
reaching to the apex of the left, so that the heart presents itself as a sort 
of double pointed cone And this is so, because in the foetus, ns aJreadv 
said, whilst tlie blood is not passing through the lungs from the right to the 
left cavities of the heart, but flowing bj the foramen ovale and ductus 
arteriosus directly from the vena cava mlo the aorta whence it is dis- 
tributed to the whole body, both ventricles have in fact the same office to 
perform, whence their equality of constitution It is onlj when the lungs 
come to be used and it is requisite that the passages indicated should be 
blocked up, that the dilTerenco in point of strength and oilier things lietwccn 
tire two ventricles begins to be apparent in the altered ci ream stances the 
right has only to throw the blood tlirough the lungs whilst the left has to 
impel it through the whole body 

There ate further w ithm the lieart numerous braces, so to speak fleshv 
columns and fibrous bands, which Aristotle m bis third book on Respira 
tion, and the Parts of Aniniab, entitles nerves These are variously ex 
tended and are either distinct or contained m grooves m the wills and 
partition, where they occasion numerous pits or depressions Thej con 
stitulc a kind of small muscles, which are superadded and supplementary 
to the heart, assisting it to execute a more powerful and perfect contrae 
lion, and so proving subservient to the complete expulsion of the blood 
They are in some sort like the elaborate and artful arrangement of ropes in 
a ship, bracing the heart on every side as it contracts, and so enabling it 
more effectually and forcibly to expel the cliarge of blood from its ven 
tnelcs This much is plain, at all events, that some animals hare them 
strongly marked, others have them less so, and, in all that have them tlicv 
are more numerous and stronger in the left than in the right ventricle, 
and whilst some have them in Uie left there are yet none present m the 
right ventricle In the human subject, again, these fleshy columns and 
braces are more numerous in the left than in the right vcntncle and they 
arc more abundant in the ventricles than in the auricles, occasionally, in 
deed, in the auricles there appear to be none present whatsoever In large, 
more musculir end hardier bodies, as of countrymen, they are numerous, 
in more slender frames and m females they arc fewer 

In those animals in which the v entnclcs of the heart arc smooth within, 
and entirely without fibres or muscular bands, or anything like foveac, as 
in almost all the smaller birds the partridge and the common fowl, scr 
penis frogs tortoises and also fishes for the major part, there are no 
chordae tendmae nor bimilles of fibres, neither arc there anj tricuspid 
valves in the ventricles 



Some animaK ha^e the right \cntriclc smooth intcniallr, hnt tlie fcf 
provided with fibroiii bands sneh as the goose, swan and latter btn^ 
and the reason here is still the same as elsewhere as the lungs ore spongy 
and loose and soft no great amount of foree is required to force the Hood 
through them htiiec the right \entnclc ls cither witliout the bundles in 
question or tbcj are fewer and weaker not so flcsh^ or like muscles those 
of tlic left \entricle however are both stronger and more numerous, m « 
fleshy and mtuscular because ilu kft ventricle n quires to be stronger in 
iismiich as the blood whnh it prrq els has to he driven through the whole 
both \nd this too IS tin. reason whv tlie left ventnelo occupies tie 
niiddle of tl e heart and his pnncti's three times thuker and stronger t^in 
t ose of the riglit Hence all nmnials — and among men it is not otler 
JvLse-that art endowed with psrticuldrli strong frames and that hare 
ir^e and fleshj limls at a i,nat distant e from the heart have thisecatral 
organ of greater thickness strengili and museulantv And this w loth 
0 vious and ncct-ssarj Tht se on the eontrarj tlial arc of softer snd more 
sender make hive the I esrt more flsctid softer ami intcrnnlly cither 
spare 3 or not at all fibrous ( onsidvr farther the use of the several valves, 
winch are all so arranged that the blot,! once received into the vTntneles 
0 e cart shall never rtgnrgitate once forced into the pulmonnrv artery 
and aorta shall not flow back upon llie ventricles When the valves «« 
toj^ether xhc\ fam u three curncretl hue sueh w » 
c } ic jitc of a leech and tiic more liie^ are forced the more finalj 
nL ^ tricusi,id valv'es aro rlanA 

nn 1 ^ t entrant p mio the ventricles from the venae earae 

flnii I ** lest tlic blood w 1 en most forcibly Impelled should 

npi*h»r*!,s ^ ** ** J'ra.son tint they arc not found in all oniroab 

nnur,..! ° Appear to have been consl rutted with equal care m all the 
in ^ *” " ” * found in some tbev arc more aceurotely flttd 

contrived and always with a view lo 
tbricH ® f ventricle In 
moJ ^ therefore and m order that the occlusion may l>c the 

mitre nn l' t ic greater impnUe there arc only two valves like a 

into th! ^ * “ Circumstance which perhaps led Aristotle 

“I supposing this ventricle to bo double the division taking 
not reinipiotnT^ ^ h or the same reason indeed and that the blood may 
veLiX m i 'T" P ndmoiiarv veins and thus the force of tie 
neulralir f through the system at large come to U* 

nnd Storehouse of H e YlUir Th^ ninee this mus* l«tIiesouire 

erenec to the brain I or almc«t no penas of birds ha, a ventricle in He 



bram, as is olmoits m the f^oose and swan, tlic brami of ^vhtch noarlj equal 
that of a rabbit in hi?o, now rabbits ha\e lentricles in the brain, whilst the 
goose has none In like manner, wlicrescr the heart has a single -ventricle, 
there js an auricle appended, llaeejd membranous hollow, filled with blood, 
and where there are two ventricles there are Jikeinse two auricles On 
the other hand, however, some animals have an aunele wuthout any ven 
tncic, or at all events they have a sac analogous to an anriele, or the vein 
itself dilated at a particular part, performs pulsations, as is seen m hornets, 
bees, and other insects, which certain experiments of my own enable me to 
demonstrate have not on!v a pulse but a respiration in that part which is 
called the tad, whence it is that this part is elongated and contracted now- 
more rarelj, now more freiiuentlj as the creature appears to be blown and 
to require a larger quantit) of air But of these things more in our 
Treatise on Respiration 

It ts m like manner evident that the auricles pulsate contract as I have 
said before, and throw the blood into the ventricles so that wherever there 
IS a ventricle an auricle w necessary, not merclj that it may serve, ac 
cording to the general belief, as a source and magazine for the blood for 
what were the use of its pulsations had it nothing to do save to contain' 
No, the auricles arc prune movers of the blood especially the right anncle 
which IS “the first to live the last to die,” as already said whence they 
are subservnent to sending the bloo<l into the ventricle, -which contracting 
incontinently, more readtlj and forciblj expels the blood already m mo* 
lion , just as the ball player can strike the ball more forcibly and further 
if he takes it on the rebound than if he simplj threw it Moreover and 
eontrarj to the general opinion, since neither the heart nor anj thing else 
can dilate or distend itself so as to draw aught into its cavitj during the 
diastole, unless, bko a sponge it has been first compressed and as it is re 
turning to its primary condition , but in animals all local motion proceeds 
from, and has its original m the contraction of some part it is conse- 
quentlj by the contraction of the anncles that the blood is thrown into the 
ventricles, as I have already shown, and from thence, by the contraction of 
the ventricles it is propelled and disfrilmted Which truth concerning 
local motions, and how the immediate moving organ in cveiy motion of 
an animal primarily endowed with a motive spirit (as Aristotle has iP) is 
contractile , and how Anstollo was acquainted w ith the muscles, and did not 
unadvisedly refer all motion in animals to the nerves, or to the contractile 
element, and therefore eallcd those little bands in the heart nerves — ^all 
this if I am pemntted to proceed m my putposc of making a particular 
demonstration of tlic organs of motion in animals from observations m my 
possession I trust t shall be able to make suflicient!} plain 

But tint wo mav go on with the subject wc Invc m hand, vi?, the use 
of the auricles m filling the ventricles we should expect that the mote 

‘Is the bn«k De Splrltu snl elupwh^re. 
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dense and eomjiart the Iiearj, the thtehcr ils p tricles, the stronser an I mopc 
muscular must Ik, Ihc anncic to /orec and fill it, and Mce \ersa Nor ifca 
>3 actually w m some the ■itinele presents jlsolf as a sajnjuinoUnt \esicle 
as a thin membrane eontiiiiing blood as m fishes, m nhieh the sac that 
stands m lieu of the auricle, is of such dtlitno and impJe capacity, tb* 
it seems to be suspended or to flout alwso the heart, in those fishes in nhtcli 
the sac is somewhat more flesln .is m the enrp barbel, tench, and otliets, 
it bears a wonderful and strong rcsemblanee to the lungs 
In sonii men of sturdier frame and stouter make the right niinclc isw 
strong and so curionsU con,stmcted within of binds md lariousW inttt 
hetng fibres that it stems to equal the iciitncle of the hcirt m oihr 
subjects and 1 must saj that I am astonished to find such diicn>ity m 
this pirticulii in iliflertiit indniduahi It ls to be olistrvcd however tliat 
in the foetus the auricles are out of all proportion large, which is bocsosc 
thej are present liefore tJu beirt [the lenlricular portion] mikes lU ap- 
peiranre or suflites for its oflite eien when u ha,s appeared, and they there 
fore have os it were iht diitj of the whole heart coniimttcti to them, as has 
alreiidj lieen demonstrated But what 1 hate obsened in the formstion 
of the foetus ns Ix^forc remarked (and Aristotle had alreidj eonfinnc<l ail 
m studnng the ttuubafed egg) throws the greatest light and likelihowl 
upon the point W hikt the foetus is jcl in the guise of a soft worm, or, *< 
IS commonh soul m the milk, there is a mere Lloodj jwint or ptilsatmS 
sesicle a port! >n apparentlj of the umbilical vein, dilntdl at ils commcneC' 
ment or Iwsc bv and b> when the outline of the foetus is dislmcll' in 
dicated, and it begins to have greater bodilv consistence, the vesicle m 
question having liecomo more flcahj and stronger, and changed its position 
passes into the auricles over or upon which the bovlj of the heart bepns 
to sprout though jw }ct it apparently performs no dutv , but when the 
foetus 13 farther advanced when the bones can be distingiiisheil fron 
Uic soft parts, and movements take place then it has also a heart m 
Icrnilelj whuh pukales and, as I hive said throws hlood bj cither vin 
tncle from the vena cava into the arteries. 

Thus iiilure ever perfect and devine doing nothing in \»m his neither 
given a heart wJierc it was not miuiretl nor produced it before lU ofliec 
had become necessarv , but bj the same stages m the ilevv I ipmcnt of cvTrj 
animal passing through thi constitutions of all as I maj *av (ovum, womi, 
foetus), It awpures pvrfection m each These points will lie found cbe 
where eonfirmctl bj numerous oliservations on the formation of the foetus, 

I inallj it vvas not wvUwiut gotwl grounds that Hippocrotcs m> hvs lieok 
}>e Corde, 'inti'i'les it as a muscle, oa its action is fhc same so « ttstiinrtVwi 
vi 2 „ to contract and move mvnvcthvng else, in tins case the chirge of tl e 
lloo«l 

I arlhcT. OS In niwsclts at lirgt w can wc infrr the action and use of 
the heart from the orntigemcnl of its fibrtw and its genernl Rtnietorc AH 



anatomists admit ^vilh Galen tint the IkkIj of the heart ts made up of 
sarious courses of fibres running straight oblic(ucI>, and trans\crselr, with 
reference to one another, Imt m a heart which has been boiled the arrange- 
ment of the fibres is seen to be different all the fibres in the paneles and 
septum are circular, as tn tbe sjihmcters, those again, which are m the 
coliimnac extend lengthwise and are oblujue longitudinally, and so it 
pomw to pass, that when all the fibres contract simultancoasly the apex 
of the cone is pulled foirards its base bj the columnae the walls are draira 
circulatlj together into a globe, the whole heart in short is contracted, 
and the scntncles narrowed, it is therefore impossible not to pcrcciie that 
as the action of the organ is so plmnlj conti action its function is to propel 
tbe blood into the atleries 

hior arc we the leas to agree with Aristotle in regard to the so\creignly 
of the heart, nor arc we to inquire whether it rcccucs sense and motion 
from the brain? whether blood from the Jiicr? whether it be the origin 
of the leins and of the blood? and more of the same description They 
who afilrnt these propositions against Aristotle oicrlook or do not rightly 
understand the principal argument to the effect that the heart is the first 
part which exists, and that it contains wnthm itself blood life seasatton 
motion, before either the brain or the liver were m being or had appeared 
distmcth , or at all events, before they could perform anj function The 
heart, ready furnished with its proper organs of motion like a Kind of 
internal creature, is of a date anterior to tlie body first formed nature 
willed that it should afterwards fashion, nourish presene complete the 
entire animal, as its work and dwelling place the heart like the prince 
in a Kingdom, in whose hands he the chief and highest authority rules 
orer all, It is the original and foundation from which all power is dcnicfj, 
on which all power depends m the animal body 

And many things having reference to tho ar tern's farther illustrate and 
confirm tins truth "Wliy does not the artena xenosa pulsate seeing that jt 
IS niimhorod among the arteries! Or wherefore is there a iiulsc in the 
vena artenosa! Because the pulse of the arteries is derived from the im 
pulse of the blood Whv does an artery differ so much from a vein in the 
tliickness and strength of its coats? Becau-sc it sustains the shock of the 
impelling heart and streaming blood Hence, as perfect nature does notli 
Ing in xam, and suffices under all circumstances, we find that the nearer the 
arteries are to the heart the more do they differ from the xems m struc 
turc, here they arc both stronger and more ligamentous wlulst in extreme 
parts of the body, such as the feet and hands, the brain, the mescnlerv, and 
the testicles, the two orders of vessels are so much alike that it is impossible 
to distingiush iHstwccn them with the eve Now this is for the following 
'tr\ sufiuiciit reasons for the more remote vessels are from the heart. 
With so much the less force ore they impitigcil upon b\ the stroke of the 
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heart, which k broken by the {treat distance at which it m given Add t» 
this that the impulse ot the heart exertwl upon the mass ot Wood, whjeh 
niiBl nceils fill the trunks and branches of the arteries is diverted divided, 
as It wen* and diminished at even suWivTsion so that the nllimatc eapd 
bvrv divTsions of the arteries look like vcias and thts not mcrelj m eon 
stitution but m function for thev have either no pcreeptiblc pulse orlhfv 
rarely exhibit one and never save where tie heart beats more nolcnflr 
than wont or at a part where the minute vessel is more dilated or open 
than elsewhere lienee it happens that at times we are aware of a pnhe 
in the teeth in inflammaton tumours, and in the fingers at another tune 
we feci nothing of Ihc sort lienee too b> this single sjmptom I ha« 
ascertained for certain that joung persons whose pulses are naturally 
rapid, were labouring under fever in like manner on compressing the 
fingers in joulhful and delicate sul jects during a febrile paroij-sm I have 
readilv perceivcvl the pulse there On the other hand when the heart 
pulsates more lingiudlj it ls often impossible to feel the pulse not merely 
in the fingers hut ot the wrist and cTcn at the temple tins is the case w 
persons afilicted with hpothvmnc and aspbj'xia and hj’stencal svmptoms, 
as also in persons of very weak conslilution and in the moribund 

And here surgeons are to be advised that vvhen the blood escapes with 
force m the amputation of limlis, m the removal of tumors, and in wounds, 
it constant!} comes from an arttrv not alwavs per saltum however he* 
cause the smaller arteries do not pulsate cspeciallv if a tourniquet hw 
been applied 

And then the nason is the same wherefore the pulmonary arterv has 
not only the structure of an artery but wherefore it does not differ so 
widely m the thickness of iLs tunics froii the veins as the aorta the aorta 
saslaina a more powerful shock from the left ventricle than the pulmonarv 
artery does from the right awl tie tunics of this last vessel are thluner 
and softer than those of tl c aorta in the same proportion as the walls of 
the right ventricle of the 1 eirt are weaker and thinner than those of the 
left acntricle and in like manner in the same degree m which tlie lunp* 
are softer and laxer in structure ti an tl c fiesh and other constituents of 
the body at large do the tunics of tin. 1 ranches of the pulmonary artcrv 
differ from the tunics of the vessels d nved from tic aorta And the 
same proportion in these several i nrtienlars is universally preserved The 
more roustulnr and powerful men are tie firmer tl cir fiesh the stronger 
thicker denser ami more fil roiis their heart in the same proportion are 
tlo auricles an! arteries in ali rcsix'ets thicker elostr and stronger 
again an 1 on tl c other hand in those animals the vent rieles of whose heart 
are amootb within wUhoiil viUi or valves an 1 the walls of which are thin 
ner, as in fishes sciqHnts 1 mis an 1 viry manv genera of arunnls in all 
of them the artenes differ little or n tl ng in tl c thickness of tleir foatv 
from the veins 



Tarther, the reason whj Ihc lungs have such ample vessels, both arteries 
and \e)ns (for the capacitj of the pulmonarj %eins exceeds that of both 
the crural and jugular vessels), and ulij they contain so lai^e a quantity 
of blood, as by expcrjenco and ocular inspection vre know thej do, ad 
monished of tlie fact indeed by Aristotle, and not led into error by the 
appearances found in animali, vvhicli have been bled to death — w because 
the blood has its fountain and storehouse and the workshop of its last 
perfection in the heart and lungs Whj, m the same way we find in 
the course of our anatomical dissections the artena veiiosa and left 
ventricle so full of blood of the same black colour and clotted character, 
too, as that with which the right ventricle and pulmonarj arlerj are filled 
inasmuch as the blood is incessantly passing from one side of the heart to 
the other througli the lungs Wherefore in fine the pulmonary orterj 
or vena artenosa has the constitution of an artery the pulmonarj veins 
or arleriac venosao have the structure of veins, because in sooth in func 
tion and constitution and everything else the first is an arten the others 
are veins, in opposition to what is commonlj belioied and whj the pul 
raonarv artery has so large an orifice liecause it transports mncli more 
blood than is requisite for the nutrition of the lungs 
All these appcarinees, and manv others to be noted in the course of 
duiscction, if nghllv weighed seem clear Ij to illustrate and fully to confirm 
the truth contended for throughout these pages and at the same time to 
stand m opposition to the vulgar opinion, for it would be verv di/ficult to 
explain in any other way to what purpose all is constructed md arranged 
as we have seen it to be 
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PIERRE GASSENDI 

A BRIEF NOTE UPON A DEMONSTRATION OF THE 
EXISTENCE OF THE FORAMEN OVALE 
IN THE ADULT 




PIERRE GASSENDI 

(1592 1655) 

OASSENPI was lom at CliaiDptercler, neai Digue, lii Froreace, France 
otr His uncle, the cni6 of Cbampterclee, noticed that Oassendl had a rcmatkahle 
ablUtr for learning, and through hSa efforts Oassendf was seat to the college at 
Digao When ho was nineteen years of age, Oassendl matriculated at the University 
at Ala, where he stndied philosophy under Fesaye A year later (1612) he was re- 
called to the college at Digns to lecture os theology Zn 1616 he received the degree 
of Doctor of Theology at Avignon and in the following year he was ordained. Fol 
lowing the acceptance of holy orders, he was invited to the University at Ala to 
occapy the chair of philosophy, which he accepted- 

At Alx he became Interested in anatomy, physlco, and astronomy, and he once 
remarked that ho frequently observed dissections In the anatomic amphitheater at 
Air. He became more and more critical of the pedagogic reliance on the orthodox 
Arlstotelio-scholastlc teachings, and for this reason presumably he was asked to 
leave Alx la 1622 He next became a canon at Grenoble In 16X4 at Grenoble was 
published his "Exercltatlones patadoxicae adversus Arlstoteleos " This quarto vol 
mne contained his several arguments against the teachings of Aristotle 

In 1625, Gassendi was appointed to bo provost of the Cathedral of Zhgne, but the 
appointment was not confirmed until 1631- During the Interim he traveled first to 
Paris and later to Flanders and Holland During these years bo published attacks 
against Hebert Fludd, the Hsglish pbysidau who expounded mystical philosophy 
From 1611 to 1648 In a series of writings ha quarreled with Descartes regarding 
his metaphysical conceptions 

Throngh the influence of Hicbelieu, Gassendi was appointed by Donls XIV to the 
chair of mathematics in the College Boyal. While he was in Paris, Gassendi became 
interested in Epicurean philosophy and later published three works on ttls subiect 
Gassendi suffered from a disease of the thorax and in 1648 left Faiis to seek a 
milder clim-ite in southern France In 1653, he retained to Paris hut his health 
did not improve and after interminable bleedings by his physicians he died on 
October 24, 1655 

In 1640, Gassendi had pnhtiahed. In a volume (by himself and three other authors) 
eutiUed "De foetus formatione " a brief note ou a demonstration of the existence 
of the vestigial foramen ovale in the adult This was not Gassendi's discovery but 
merely a note or report of an anatomic dissection he had witnessed during his pro- 
fessorship at Alx. It is. however, an observation of great moment, and becanse the 
question of the pervlousness of the septum of the heart was an important anatomic 
consideration vitally necessary to the establishment of the fact of the circulation of 
the blood, wo hav% chosen to reproduce it 



A NICE OBSERVATION OF THE PERVIOUSNESS 
OF THE SEPTUM OF THE HEART* 

By 

PETER GASSENDI 

I SIl \l L wlnl. I m\*4cK ha\c s!«;n 

While I WT-s reMtlms in Ai'^ wln.ne\rr a di-wethoii was lipinj jwr 
formed I xmis present frr<|Uenlly in the anatomical amphitheatre ^ow 
for maii> jcars 1 had ohsersod iinariablj that dissectors taVmjr the 
heart m thoir hands would lest the jiervtousness of its septum with a 
hlunt nistrnment winch the^ enll n spattiln and would conclude as 
physicians have roiichidcd that the trnnMnissinn of hlotid from the nght 
chamber to tlie kft must occur 1 j insensible transudation 

Now when this prol lem oamc to he discussed by the professors of 
anatomy eij,ht years trii there came aitionc the disputants a diliReat 
surpci II Piyainis by name who wanted to demonstrate to us onloAer* 
that the facta were otherw ise So takin;; up the spatula he undertook to 
penetrate the mediastinum of the heart But he did not attempt to push 
the instrument stramht throuRh ns the others had done but haxinff In 
troilucod Its up {for the tessue of the septum prcsi nts a thousand little open 
mtri) pushed onward with utmost BCntleness ttiminjr the instrument with 
the f,rcatt-st patience up and down and from side to side, fieekinp always a 
farther mucess. And nl last the instrument was seen entermt; the left 
chamlier But then because wt allcfted that he had made an artifteisl open 
inp he Iiitnsilf rceiucsted one of us to mcisc tl e septum domi to his Instru 
ment with a aharji scalpel When the incLsioii had l>ecn made we found 
that no tissue nnim 1 ere had Iwn injuretl and we saw that only the roealcs 
or eanal notwithstamlinp the fact that it was a very windmp passape, was 
hiusl with e very thin and platcnlnp membrane 
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Indeed, jt seems probable that the more subtle part of the ljloo<l >s, so 
to speak, siitkccl through tins septum, or forced through bj compression 
But the grosser part of the blood, avith the hea\'> \opours ■which it contains, 
enters the patent ptilmonarj arlcrc and pcrtadcj, and nottrishes (he tessues 
of the lungs Then, after expiration has earned off the hcavj breath and 
the heavy vapours, tlie more subtle residue of this blood u> gathered into 
the pulmonarj’ vein so that, together with the purer air which was inhaled 
in breathing, it maj flow into the left ventricle eithei drop b> drop, as the 
general notion sacs it must, or in large spurts as Harvey’s opinion seems 
to haic It 
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MARCELLO MALPIGHI 

(1628 1694) 

‘'J tte itifH my tyw, a great, certom fStnjj '' 

— llnlpigln pa ripli rasing Homer 

OJ^ABCKLLO MALPIGHI is generally referred to as teUig the first histologist 
c/r CPhe better to understand his several contrlhutlons to this subject, especially 
his discovery of the ea pills ries, mention should he made of the development of the 
compound microscope, on which his and the subsequent dl'coverles Of his followers 
depended. 

According to Uenlter,* there Is reason to hcUeve that the magnifying power of 
transparent media having convex surfaces was known very early because a convex 
lens of rock crystal was found by Z,3yard among the mins of the palace at Nltnrad. 
Seneca also described hollow spheres of glass filled with water as being commonly 
used for magnifiers The perfect gem cutting of the ancients could not have been 
attained without the nse of magnifiers, and it can he assumed that these artificers 
made their own magnifiers Convex glass lenses were first generally used to as ist 
ordinary vtiion as spectacles The spectacle makers were not only the first to pro- 
duce glass magnifiers, hnt they were also the Inventors of the telescope and the 
compound microscope During the Thirty Tears* War (1618-1648) the simple micro- 
scope was widely known, and Descartes in his '‘Dloptrlque '* published In 1637, 
described microscopes wherein a concave mirror was used in connection with a 
lens for illamlnating the object, Antony van Leeuwenhoek (16321723), who added 
to Malpighi's initial description of the capillaries, appears to ho the first to succeed 
In grinding and polishing lenses of such Short focus and perfect figure as to render 
to the simple microscope a better object. 

The early opticians contended, that a compound microscope— that is one having 
two lenses so that small objects can ho magnified — wonld never produce images 
as good as those viewed by means of an Instrument of the simple type, hut this 
contention has proved to he erroneous. Although the ctmple microscope may be 
improved, it has relatively feeble powers of magnification, and to obtain stronger 
magnifications the compound form Is necessary 

Soon after the discovery of the telescope, the compound microscope was In 
vented. The Inventon were probably the Mlddelhurg lens grinders, Johann and 
Zacharlaa Janssen, the time, about 1590 The microscope had a negative eyepiece 
It was net greatly imptored until IWd, when Fontana described a microscope which 
bad a poeltlve eyepiece This produced much better images and was, most likely, 
the typo Of apparatus that hlalplgbt worked with. With it, he was able to describe 
tte capillary dtculatlon, tte existence of which Harvey, because of his isferloi 
equipment, was able only to postulate. 

Marcello Malpighi was bom at Crevalcnore, near Bologna He was the sen of 
Well to-do parents. In 1815 he entered the University of Bologna as a student of 
philosophy. He was forced to Interrupt his studies In 1649 because of the sudden 
deaths of hls father, mother, and bis father’s mother Being the eldest son of tte 
nienker Otto Microsconc. The Phcyclopaedla Brilannlcu ed. 11, vot 18, PR. 8*5 407 
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fajnllr, be wu ciUed np«a to xoake setUement of the estate. Tbls »as Ttadrej 
diiScult b 7 reason of a dispute concenilsB botmdaries wbieb bad arisen behrMa 
bfi farsfly and tbe possessors of an adjoining propett 7 « the familr of Sbantbi. 
This dispute continued to tbe end of Malplgbl'i days and was a constant smut* ef 
tRltatloiL Tbe SbiragUa family not only brought political pressure to bear t» 
obstruct professorial appointments, but also prirately heckled Malpigbl and bis srtfa 

It was not nntll 1651 that Malpigbl resumed bis studies tbls time wltb tbe ties 
of studying medicine. One of bis professors, Bartolommeo Massaxl, to disseminate tie 
new work of Harrey and tbe new learning of tbe Engllsb pbllosopbera, occulooiCj' 
gathered tome of tbe instructors and more mature students at bis borne. Tbls groep 
erentaaUy formed itself into a club, Itmtted Its membersbip to nine, tbe nmabn 
of tbo Muses, and adopted tbe name, "Corns anatomins." Stimulated by Hurey'i 
new -viewpoint of learning by means of actual observation, members of tbls club 
not only met for discussion but soon were dissecting bodUi and erperlaentisc 
OB ll-vlng animals. Toung Malpigbl was toon admitted to tbe club, and thenia 
learned tbe foundatioiu for bis fntuni work. He was making remarkable progren 
In bis itndles and In 1653 acble-ved bis doctorate In medicine and pbUosophy. 

In 1651 Malpighi married rtanceses, the tlster of bis learned professor, Mamil. 
Sbe boro Mm no children. In 1658 Malpigbl, who had been busy In medics! prartSff. 
obtained a chair at tbe Uol-verslty of Bologna and was made a professor of nedidae 
Meanwhile, In tbe same year, Tordlnand II. Grand Duke of Tuscany, offered bln a 
post In theoretical medicine at tbe Hniverslty of Pisa. Malpigbl accepted tie eff« 
and for three y*i» taught at Pisa. There under tbe guidance of Duke PerdlnsaJ, 
a brUUant InteUectnal activity was stimulated and sincere efforts vrere mad* ^7 
entire etaff at tbe university to broaden tbe bonds of natural knowledge 

It was at Pisa that Malpigbl met Olovannl EorelU and much was to coma of tiw 
friendship, which lasted many years. BontlU also bad come to the universlir la 
to fill tbe position of professor of matbenutlca at tbe retinest of Duke rerdinsad. 
Borelll was twenty years Malpigbt'i aenlor and taught him tbe new mathematics and 
pbyslcs of the Kbool of Galileo Malpigbl reciprocated and Interested B 0 T«ni a 
anatomic and biologic problems to aneb an extent that soon Borelll was comblslst 
bli matbematle talents in tbe study of the phenomena of living things. BoieUI'a 
great work. "De motu anlmallnm," published after his death (1680 or 1681) shows 
the tnfiaence of Malpigbl Although in later years Malpighi's private life sns 
embittered by the coarse personal attacks of Borelll. they remained dose friends 
for many years. Whenever a new Idea occurred to Malpigbl or whenever be mads 
a new discovery, be always desired Borelll '■ opinion regarding It. 

In 1658. became of aome dldcultles regarding tbe paternal estates MatpIgU 
resigned bis post at Pisa and returned to Bologna. Then be was again appointed 
professor of medicine, and In 1660 be was able to announce privately to Borelll. in 
two letters, bis discovery of tbe strueture of the lung These two letters were 
printed In 1661 and constituted Malplgbl't first published work, In tbe« brief 
epistles, two discoveries of fundamental Importanco ware announced. In tbe 
letter be described tbe vesicular nature of tbe lung, showing bow tbe divlslous ef 
tbe tracbea terminated in tbe dilated air veslclea He was tbe first, tbarsfore, t» 
supply an anatomlt basis for tbe true conception of tbe respiratory process. 

Tbe second letter contained tbe first observation of the eapUlariet and supplied 
tbe missing link In tbe riUonale of tbe clreulatton of tbe blood Witbeut tbe aid ef 
a mleroKOpe, Harvey bad discovered and proved tbs exlstencw ef tbe clmtatlan. Jfa 
bad fnnber predicted tbe posslbtllty "that In tbe Umbs and artrems parts of Ibt 
body tbe blood passes aitber immediately by aaastoaosta from tba arteries Inte ti« 



relaa cr aedlately from the pores of tie flesi or In both ways. . /' Malplyhl, by 
histologic demonstration, proved the existence of capillary anastomosis between the 
arteries and veins. 

Zn 1S65, la a little tract, "Be omento pinguedlne, et adiposis ductihos," Malpighi 
came npon another discovery coacerntng the blood the deznosstratios of the red 
coipnscles. This he failed to interpret properly Under the microscope he observed 
flat red cells In the mesenteric blood vessels of tbe hedgehog Apparently, he mis- 
took tie red blood corpuscles for globules of fat passing from fatty tissues Into the 
Current of the blood Tlzia observation was later clarlhed by van l,eeaweaboek 
who. In 167t la the "Philosophical Transactions" of the Eoyal Society gave the 
first accurate description of the red corpuscles 

Besides discovering the capillaries and being the first to observe, if not to 
describe accurately, the red Mood corpuscles, JUalplgii worked unceasingly on the 
stmetun of the glands and glandular organs. He is also regarded as tbe founder 
of desenpUve embryology, because of his investigations of the chick embryo He 
also discovered the "rete mucosnm" or the Malpighian layer of tbe skin and further 
proved that the papillae of the tongue are organs of taste (Garrison, p 255) 

la his monameataJ work on the stracture of the viscera (' Be riscemm stractuw, 
Bxercltatlo anatoznica," published at Bonn in 166S), Malpighi did much to advance 
the understanding of tie physiology of tie Uver, spleen, and kidneys. In tils 
volume, moreover. Is contained the first account of the general enlargement of the 
lymphatic vessela with nodules la the spleen, more fully described by Thomas 
Hodgkin la 1832 During his later years, Malpighi spent much of his time In re 
searches on the anatomy of the silkworm and the morphology of plants, In which 
latter endeavor he is equally famous in association with Ms researches In physiology 
In 1684, he had a great mlsfoituno His house ia Bologna burned His microscopes 
were mined and many of his precious manuscripts were destroyed. 

In 1691, the new pope, Innocent XU, invited Malpighi to come to Borne as his 
personal physirian He at first refused, but after being urged by the pontilT 
MaJplghi, being an old friend, accepted He continued to work In that capacity, but 
soon after bis arrival at Borne he became iU In July 1691 he suffered a mild 
apoplectic attack and on Kovember 26th he suffered a second attack On the follow 
tng day he passed away 
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in Ihc anatomy ol frogs, i^hich, by fa\our of my very excellent colleague, 
I). Carolo IVacassalo, I bid KCt on foot in ordtr to become more certain 
about the nembrartous sul>stance of the lungs, it h5ppene<I to me to see 
such things that not tmdtscr\edly I caji belter make xtsc of that (saying) 
of Homer for the present matter — 

" I SCO v> ith my C} cs a work trusty and great ’ ’ 

For in tins (frog anatom)') > owing to the simpljcit) of the structure, and 
the almost complete Iransparcnc) of the xessols wbieli admits the c)e into 
the interior, things arc more clearly slioxvn, so that the) will bring the 
light to other more oUscurc matters 



Fig I Outermost pieefl of drieJ lung ehowing the rele 

Fig II Interior vesieles tinJ sinuses rketeheil «r!th portion of Itie inlerstitinm in the 
Oppor part. The begimiBg and eomplofe prolong! tJon eould not to erhihtleH to the 
eje liy the picture 

Fig HI Aduptation crer the tmehen nnl tlio pulmonary tesseTs which also, parted 
frotn their u*ur1 aite, are shown for eisier understanding 

In the frog, therefore, the ahclomen being laid open lengthwise, the lungs, 
adhering on each side to the heart, come forth They arc not slack as in 
other animals, hut remain tease for the animal’s re<iuiremenls They 
arc nothing more than a membranous bladder, which at first sight seems 
to be apatteretl with \ery small spots, arranged in order after the fashion 
of the skin of the dogfish — commonly c ill«l Sagrmo. In form and surface 
protulicrances it resembles the cone of a pine; but internally and ex- 
ternally a certain texture of xcssels dixersel) prolonged is connected to 
(03] 



hang from tranks not their own and that bv grafting of plants the 
Xiroccfeses ha%c produced bastards m bapp^ association with legitimates 
"We sec that one and the same tree has assumed diverse fashions m its 
branches, — while here the hanging fruits please the taste bj a grateful 
acidit}, tlicrc tbej fulfill ever} desire b> their nectar like sweetness and 
30U furnish credibility to the truUi at which jou wondered when in Home, 
that the Mnc and the jasmine had tome forth from the liole of the 
■Massihan apple lie who cultnatcd the gardens with a light inserted 
fork made these cle\er things with bigger bnuehes and he taught the nn 
reluctant trees the bringing forth of divers things jtlwut Ibis matter 
\ irgil in the Georgies filh snng — 

“They ingraft the sprout from the alien tree 
And teach it to glow from the moist inner birk ’ 

liou lav bare the secret of tins wonderful result In vour philosophising 
method for we might eonsider the acid juice of the tfassihaii apple 
sweetens to the nature of pure w me as far as the psrtieli*s of that juice ^la^ 
run through the small openings of the trunk proper but not in the same waj 
can tliej eome up into the continued tubules of the vine Here stirred by 
their own motion and torn awav bejond Ihcir usual order bj the impulse 
of those following after and broken up they must conform themselves to 
the suptrmdiiecd form of the passage an] put on the new nature lij which 
the Vine or lasmine is brought forth Nature pursues a like mode of opera 
tion m the lungs for the turbid blood retunis from the ambit of tlie bodj 
widowed elsewhere of particles to which a new humour from the subelavnan 
vein IS added to be p"rfected bj the further action of Nature This haj>- 
pens in order that it luaj be arranged and prci ared into the nature of 
particles of flesh bone nerve etc while it enters tlie mjriad vessels of 
the lungs It is conducted into divers vtrv small threads Thus a new 
form situation and motion is prepared for the particles of the blood from 
which flesh bone and spirits maj be formed The ti ustworthincss of jour 
S4ajing is increased bj the like structure of the seminal vessels as if a 
certain nutrition of the living animal were also its n generation 

I have put these few little observations into a letter that I might in 
crease tJic things found out about the lungs. If I liavc set in motion all 
the point of nij oliservations I have owed the addition to the frog lou 
will bring out the truth and dignity of these malfcrs by vour autbonty 
and contrivance Meantime, apply yourself happily to philosophv, and 
maj you go on to render me altogether hnppv by increasing a little my 
very imimportanl thoughts of your writings ‘Gc \nimalium Alotii ” 

JareHclP 


Bologna IfCl 
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NIELS STENSEN 

(1638 16S6) 

C^riELS STENSEK Or "Nicholas Steno,'’i as he was also called, -was hom on 
C/ Y January SO, 1033, la Copenhagen, I>enjaiTk Ills father, Steen Pedersen,* was 
a goldsmith who died hefore Niels was six years of age 'When his mother re 
married, the hoy was sent to live with his grandparents and it may he assumed that 
they provided him with a tntcr in order that he might qualify for training at a 
anlverslty 

In 1658 Stensen entered the University of Copenhagen. Por his preceptor, Who 
also was to act In the capacity of adviser, he chce Thomas Bartholin (1616-1680). 
the esteemed professor of anatomy He not only studied anatomy hat also devoted 
much time to the mathematical sciences At the university be learned Hebrew, which 
was to he a great asset to him in later years when he became adiltated with the 
Eoman Catholic Church. lUs later published works also show that he was proflcient 
In Greek, latln, X^nch, German. Dutch, Italian, and English. 

In 1653 the classes of the University of Copenhagen were Interrupted by the 
Swedish invasion of Denmark The Swedes besieged Copenhagen Stenses, In the 
short wax, held the commission of corporal In the student regiment, with eighty six 
scholars under his charge 

After spending three years at the University of Copenhagen, Steneen went to 
Amsterdam, where he studied anatomy under Professor Gerhard Biasins (1626- 
1692) During his Best year at Amsterdam, Stenses discovered the duct that hears 
bis name, the secretory dnet of the parotid gland, which he found in the bead of a 
sheep he had dissected. Not long afterward, Stensen communicated his discovery 
to his preceptor, Bartholin, in a letter written from Leyden on April 22, 1661 

The letter provoked a quarrel with Blaslus who claimed the discovery as his 
own. Thera Is no evidence to support the claim of Blaslus. and Jean van Hoome 
(1621 1670) of Leyden named the duct after Stensen. Because of this quarrel, 
Stensen left the University of Amsterdam to continue his studies at the University 
of Leyden, where he worked nadec Van Hoorne and the celebrated Tzfncbmau, 
Pran^ois do la Bon Sylvius (16111672) Not long afterward Sylvius was able to 
demonstrate EtOnsca’s duct In man. 

Stensen next began to Investigate the glands of the eye, and In the latter part 
of 1661 he published an account of the glands of the eye and the vessels of the nose 

Prom 16G2 to 1663 Stensen was basy investigating the muscles. In 1661 the 
death of his stepfather called him home to Copenhagen. 'When he returned to his 
native city, he published a most important work "Do musculis et gland ulla ohserva 
tlonum specimen, cum eplstolls doahns anatomlcis" (Hafniae, Lit hf Godleceniis, 
166I) He dedicated this work to Hlng Priediich HI of Denmark, to whom he had 
been recommended by Bartholin. 

The ohservatlOB, recorded in the aforementioned work, that the heart was com 
posed chiefly of muscle fibers was one of the great anatomic discoveries of his 
era, and we consider It a special prlviJege to he able to present Steasen’s descriptloa 
of the heart in translaUon. 

•Oil rr donations ot ‘Iirnixn SWnon Sttnone Bfoonlv Rtenonlu.< 

*LutX »pclleil till* name "Petergon , Milter • reder*c«.“ 
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na ispottuce of tflocoTcr;. according to &!U}«r, tru aotod la ICCS b7 a eoa 
Utaperarr> d# nedorrllt, wka aaJd of it. “Ttla oVsemUeo oreTthTtw a tjrtoa to 
whiclt medldao tltusjc nort tenaoioudr.' * aad Albrecht roa llatler nTD$-177T).> 
th« Croat jihpUoloclrt* la 1771, referred to thta trork as a i:oIdea hook which too 
talced tho rich »eed for new dlseoTerlea. 

Lota referred to Kurt Bprestel (1766-lKU) as recoidlnc that Otoratmt lUrelU 
(1COS-16T9) claimed la ICSd that he had ohserred the stractore of the heart ta 1637, 
while ho iraa woiJrins with hlalpithl. The only other person to consider th* heart 
a a-QJclo hefore Steneen was an nnknown Alexandrian who wrote a hook on the heart 
which U placed amonk the Hippocratic works. roUowinc Biensen, Richard Xjower 
(1631 1631), la ICO, also demonstrated the rnnsenUr natnre of the heart, 

In 1663, Steasen west to X’arla, when he costlnaed his anatomical srork and also 
performed dissections at the Ccole do MMeclae Dttrlas this year. Steo’ea (are a 
lectare on the anatomy of the train. Accordioc to some authorities modem 
oeurotofic obserrations receired their impetus from Stenses's ohserratlous which 
an found ta his lecture on the brain. 

Stenson traveled to Sonthem France in the latter part of 1663 and spent the fol 
lowing (prloK in Italy In Italy be was kindly received and Qrand Ihjke Terdisand 
m, who, as wo hare noticed in our account ot hlalpiihl. had done many thlnss lor 
the canso of adence, appointed Stensen one of hia physiclana and fare him a pension 
and a residence Stenien then followed the court which moved to the eurroundlnf 
liallin cities. In 1667, at Zloieace, he published an eatenslro work on the mtts<de\ 
"Elemestonm Jdyolofiie specimen sea muscnlorum desexipUo ceometriet.'* 

On November 2, 1667, Stensen, who had civen the matter conilderahle thoufht, 
srai converted from Zmtheiaulam to Roman Catholicism. Xu December of that year 
the Danish Klot, medrieh in, offered him a profeaeorshlp at the University of 
Copenhacen. Stensen emte to the Kiun aaktnc him t( he was wiUtns to accept his 
new reliitous prefermee Tit received no reply and on Febmary 2, 1670, the IClni. 
who had been very ill, died In 1673 the new Ktnc. Christian V, commanded Stensen 
to return to Denmark to aasome his prefeasonhip, which he did. Hia position aa a 
Reman Catholic professer in a Lutheran nnlversity was precarious, For tome reason, 
probably his crowiny attachment to the Roman Catholic Charch, he rtdesed hia pre- 
fessorshlp in 1671 He then returned to Italy and devoted himself eschtalTtly 
to the work of the eharch. 

In addition to his anatomic diacorenea, Btenecn made many Interestlnc feolefie 
obeerratlonsL He compared fossil teeth found In the Tuscany deposits with the teeth 
«f the Urine shark Kt compared deposits ef rocks wherein foaiifs conid be found 
with depoatu wherein no fossils could be found, and came to the eonclasioo that the 
earth was at one time completely tubmerced In water. Stensen also Laid the founds 
tion for stmetnra] coolofy, betlertnc from hie studies that the movements ef the 
earth were the cause of OTl(ln of vertical strata of sock which ouce had been hofl- 
sontaL 

tVbea Stensen returned to Italy be aaaumed ebartc of the education of the eon 
of Orand Duke Coaimo HL 

In 1675, Stensen was ordained a priest, and. in 1677, be was coasecrated RUhop ef 
TttiopolU. Jean Frederick, Fftnee of Brenrwick, called him to bis court shortly 
thereafter Pope Innocent XI allowed him to leave Italy appolatlnf him '*Apoitotie 
Vicar for the Northern JdlasioBa'' Stensen spent the remainder ef his life partly 
it the court ef Jean Frederick and partly in vialtlni Roman Catholic mUslons in Ocr 
many ITe died at Schwvrtn on Noveaber S3 iced, and Is burled ta the BatiRfa 
of Saint Lawreec* In Florence, Italy 

*Ve IWC* ■»»' bWfruihV taeuh ol AJUtult »<»» 
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WILLIAM COWPER 

DESCRIPTION OF AORTIC INSUFFIOENCY 



T^ltXJAlI COWrCE 


(Cnrt«>r ClurUt C TUoau.) 



WILLIAM COWPER 

(1666-1709) 

CoWfEE, sometlinu written os Cooper, was born in Peteisfietd, 
\Sl/ Bnsscx, England, In 1666 He was the yonngest son of Klchaid Cowper 
Totmg Cowper at the age of sixteen was apprenticed to 'WUllani Bignntl, an EngUsh 
surgeon who resided In Xondon, a later date, it is known, he contlnned his ap- 
prenticeship under John Pletcber 

In March, 1691, Cowper became free of the Company of Berber Burgeons of 
Iiondon. Ho settled In Iiondon, devoted himself to the study of anatomy, and three 
years later he published a work entitled ' Myotomia Eeformata, or a New Admin 
Istratlon of the Mnsctes of the Human Bodies, wherein the true uses of the muscles 
are explained, the errors of former anatomists concerning them confuted and severai 
nmsclos not hitherto taken notice of described to which are subjoined a graphical 
description of the bones and other anatomical observations” [liondon, 1691] 

This was a cleverly executed work and no doubt was one of the reasons that led 
to Cowper’S election to a fellowship of the Soyal Society in 1696 

In 1698 Cowper pnbUshed a beautiful atlas with an orlgtnal Bngltsh text and 
the following long explanatory title page ”The Anatomy of the Human Bodies, 
With figures drawn after the life by some of the best masters in Europe, and curiously 
engraven in one hundred and fourteen copper plates Ulastrated with large ezpllca 
tlons, containing many new anatomical dlacoveiles and chlmiglcal observations. To 
which U added an introduction explaining the animal oeconomy with a copious Index 
by William Cowper Oxford J^ted at the Theater, for Sam Smith and BenJ 
WaUoTd, printers to the Boyal Society, at the Princess Anas In St, Paul’e Church 
Yard, London, hIDCXOVnL* ' 

The publication of this work brought a storm of protests from Godfrey Eidtoo, 
the famous Hutch anatomist. BidJoo In no uncertain terms asserted that this work 
waa a plagiarism of his “Anatomia corporis humani, centum et quinque tabulii 
ad vlvum delineatls.” Bldloo had originally publlahed this work at Amsterdam lu 
1685, la 170CV with much bitterness, he called the attention of the medical profes- 
sion to Cowpet's illegal use of his work in a fifty four page pamphlet, ”GuUelmua 
Cowper ctlmlnus Uterarlt mtatus curum tribunal!.* ' 

Li the following year, Cowper replied with his satirical pamphlet. "Cuchaiistia,” 
In which he Stated that the figures for the atlas originally had been drawn for 
Swammerdam, that tbe English publishers had purchased the ImpresslDns and that 
he had written entirely new descriptions fox the English edition 

The truth of the matter was that either Cowper or the publisher had pirated the 
105 plates from Bidloo'a anatomy Cowper had supplied nine additional plates 
He had Increased the nsefulne's of Btdloo’s plates by adding several references to 
them. The original drawings had been made by the fmacas Eelgtau artist, Gerard 
do Lalresse flWl 1711). A controversy exists concerning the Identity of the en 
graver of the copper plates, but usually he is considered to have been Latresae 
Cowper, however, had supplied an original English text, and In an obscure place is 
a long preface he had said that the tngiavinga • were sometime since Published by 
Hr Bldloo, now Professor of Anatomy in the ■Dntveralty of Leyden * * 
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la <f tb» quintli Co«T«r tsilatitstd biA pTemK«. It* vu tba euUuadtes 
BrlUsii aaAtoni«t ef hla em aod unrae other thisp bceuaa tho tewher of the 
fiBOas mrseoa anil anatoslit, '\MUtiai Chmldeo (lft$S-t7S2) la l"t)3 Covper 
pttbUahed his detcrlptloa of the tiro (tsods rrhote darts, la tasa, open into the tnea 
hrsnmu tirtthra. Altheocb these {tsnds sre new heotra u Cosrprt s 
theyirere orletnsiJr described by JesaMlry (1615-1722) in 1651 

Cesrper coctrlbated eervrsl laterertlsc paper* to the * rhi'osophloU TranaarUona” 
of the Beral Socletr la Ififi he conhnseil Malpighi a deao&ftratloa (}6<>1) of the 
caplllarx fosctlon of the pulraasary srtrrlra and relna bp demonitratlng the capillarr 
ctmlatton la the dog and rat Cowprr eraa the first (I'diS) to describe aortic la 
soflctencT end he paid particular attentioEu la his description of tt, to the alow 
polM that sccoB panics the condition. This most Interesting srcount «« are repro- 
dndng herein. As we shall later note Vleussens In 1715 also described It and 
Corrlgsa la 1832 published his classic account of the condition 

Cowper suffered from asthma and dropsp In the last j'ean of his life ee that be 
finallp retired from the strain and strife of London to Bishop Sutton in nampshlte 
to eonserre his health and ttrength. Tet his turccss was only Ceetlnc, for he <Led 
a comparatively young man at forty three on the eighth of March. 1~09 A stone 
placed In the wall of the tittle church at Bishop Sutton by hlS widow recialna to 
guard hU memory 
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OF OSSIFICATION OR PETRIFACTIONS IN THE COATS 
OF ARTERIES. PARTICULARLY IN THE VALVES 
OF THE GREAT ARTERY* 

By 

WILLIAM COWPER 

Surgeon and F R S 

H 0^\ PAU anatomical inquiries inform us rcsi>cctin>' the true scats and 
causes of dtscases \\hicli ha\e lieen ascribed to the want of spirits 
m some, and of radical moisture m aged iwople, etc , may be in some 
measure seen bj two obseriations among others, published in the Trans 
No 260 the first there mentioned is of a >oung gentlewoman m whom 
the paneles, or membranes, that compose the trunks of the arteries of the 
atm near the axilla being %cry much thickened, so that the diameter of its 
bore was lessened to more than a third part of its natural size , insomuch 
that a part of the trunk of the arterj cut transvcrsclj , very much re 
sernbled a hit of the stem of a tobacco pipe, its sides were so thick, and its 
bore eonsequentlj so much lessened (he other was of the trunks of the 
arteries of the leg that were obsfniet«l b^ petrifactions or ossifications, 
in a person about the age of G7 Since which I haic met with screral of 
(he like instances in aged f)cople, partjcularlj in the legs of an old gentle 
roan, whose toes and foot were sphacelated in which the ossifications 3i 
minisbiDg their channels in some places and totally obstnicling them 
m others la made very evident 

The dissections morbid bodies not onl^ instruct us in the seats and 
causes of diseases, but icrj often inform us In the true use of parts, as 
will appear by the following instances The ossification or petrifaction 
in the great arterj , at its rise from the heart, has been so commonij found, 
that some think it is constant , how it maj be m some animals I cannot be 
eertam, but in human bodies 1 am well assured that whcneier it happens 
It IS a duscase, and m some measure incommodes those parts in the due cx 
eeution of their office, as the following cases will evince but that this 
paper roaj lie of some use I shall set down the symptoms before death 
which maj help our conjectures when the like offers again A thin roan 
alxmt 30, who langutslicd with an ulcer in the thigh, attended with a caries 
or rottenness of that iwnc, at its articulation with the tibia and patella, 
called the knee, where all those bones were affected, at length fell into a 
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Rtve stidi assistance lo the heart, as it cannot lie without, and that it gradu 
all> suffers nicordinp; to their indisposition 

Before these papers were sent to the press, I had an opportunitj of ob- 
sernng a like lastanee of that first Jnentioncd, in an elderly gentleman, 
about 72, who Rometimes had mtermussions in lus pulse several jears be- 
fore his death in whom I found dners petrifactiom^ in the mitral and 
semilunar vahes of the left vcntrielc of the heart 

T/ie £^xpfana(ion of (he f’lfjures — hig II npresenfs the left ventricle 
of the heart opened Cte , AAA, the inside of the aorta slit open to the left 
\cntriclc, BB, the bulbous trunk of the vena pninionalis divided through, 
and pinned aside, lo show aan the three semilunar \al\cs of the aorta, 
which hinder the blood from returning to the heart, h, a small stonj sub 
stance at the conjunction of two of the soinilunar vahes expressed at the 
• below this figure ou, parts of the two vaUcs dried, b, the petrifaction, 
os it appears m the dried vahes, C, part of the lower trunk of the vena 
cava, cut off inimediitelj oliovc the liver, tre, tlie left auricle opened 
and pinned out, 1)1), llie sides of the left ventnelc divided and drawn 
aside, to show Us inside dd, ee, ff, GO , dd, the mitral valves of the left 
ventrjcJc of the heirt, or arlerui piilmonna, divided and turned aside, 
re, the carntac coltimnae, whence spring the tendons fastened to the valves, 
dd, expressed bj df m I ig 13, a transverse cord or tendon, bj which 
the columnae cvmcae are drawn nearer each other m the sj stole, or con 
traction of the heart, when the blood is expelled into the aorta, by which 
the tendons expressed ff. Figs 13 and 15 draw the mitral valve laterallj , 
bj which means its onflee, gc in the said figure, ls not onlj closed to pre 
vent the return of the blood bv the v ena pulmonalis, but at the same tune 
it opens a passage for the blood of the artern magno, hj withdrawing the 
mtlral valve d, I’lg 12, from the orifice of the aorta, aaag, GG, the internal 
surface of the left ventricle, where it is somewhat smoother as it leads to 
the aorta, gg, the trunk of the coronary vein divided when filled wnth 
wax, hh, the eoronarj srterj m like manner divided, i, one of the trunks 
of the vena pulmonalis, kkk, the three orifice? of the trunks of the vena 
pulmonalis, as they open into the bulbous trunk expressed at BB, H, the 
cone of the heart 

In Tig 12 A IS part of the aorta next the heart, aaa, the tlu-cc semi 
lunar valves, as thej appear next the heart in a natural state, when the 
heart is in diastoU, and the bloovl hindered bv these valves from relum- 
ing to its left ventnelc, bb, part of the basis of the heart cut off, ef, the 
two columnae carnenc of the left ventricle, d, the mitral valve, ff, the ten 
dons springing from the eamoac columnae, and inserted into the upper 
and middle parts of the valv'C, as well as to its lower margin, which is 
better expressed In the following figure, g, the orifice of the aorta com 
plctelv closed bj llic application of these three valves to each other 
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l-iff 13 shows Ihc sani« jvirls u in the proeedin? fffure, ns Ihty ap 
pearcd wbm the vahos of the norU wen* pctrifiw!, cccepUnj; a, winch 
rcprtscnts s part of one of ihfc' rahcs that was not cohered with the iwtn 
faction, hbb, the i«tn factions on the rest of the salrea, \ a small petrlfac 
tiott on the mitral valve, ftAh, notne of the transverse tendons, which draw 
tht ciracae columnae to each other, when the heart is in svxlole, for the 
more effectual clonn)* llic orifice of the mitral valve, cspre<se<l here at o 
Figs 14 and 15 show the same parts represented m the two preceding 
figures as they appear viewed towards the heart, when dned and dw 
plajed, AA, the trunk of the aorta, oait. Fig 14 the semilunar valves in 
a natural state, vrhen the hlood in the arteries presses them close to each 
other, Wi6Z> the trunks of the two ronmatT arlenes cut off, aa. Fig 15, the 
semilunar valves j*etriC«l, r, the onfiee of the mitral valve next the vena 
pulmonalis, ddd, the inUrnal surface of the mitral valve leading into the 
left ventricle, rtc, the columnae carncae f. their tendons, gg, the trars 
verse tendoas, which draw the flc*>hj columns to each other, when the heart 
is m sj'stole 
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ANTONY VAN LEEUWENHOEK 

HIS CONCEPTION OF “THAT MOTION WHICH 
WE CALL THE PULSE” 



Anto^'ius a Leeu^\^ekhobic. 

1 o/ct'itiatir . ■» 

ANTONY VAN LEEUWENHOEK 


(Coortejy Ciarle* O Thoma*.) 


ANTONY VAN LEEUWENHOEK 

(1632 1723) 


••The D'lphif Oracle'* 

— on I»ec-ui»onIiO(k 

^TNTONY VAN UJEUWENHOEK did cot have the advantafes of a ncl 
Cyv venlty training, hut eailY io life devoted htmeclf dlUgecUy to the task of 
perfectlcg the slcgle lens microscope He succeeded fc moklcg this instrument reflect 
a dearer and more accurate picture than did the compound microscope of his era. 

With his newly perfected instrument, he studied most assiduously during the long 
period of his life, making many noteworthy ohservatlons. Zieeuwenhoek has hcen 
accused of making several errors in his discoveries, and It Is true that he deceived 
himself in many of his ob'ervatlons. However, considering that he was, in many 
ways, a pioneer In the vast uncharted field in which he worked, and taking 
into account the inferiority of his equipment as Judged by the excellence of today’s 
microscope, there yet remains a remarkable general truth in many of his observa 
tions. 

Lecuwenboek was bom in Delft, Hotland, on October 21, 1632 He came of good 
Dutch stock Some of his relatives were burghers who manufactured baskets and 
operated local breweries. His father died early and ycnng Antony was sent to school 
to study for a government appointment. He left school at the age of sixteen, how 
ever, to become an assistant in a dry goods store in Amsterdam. There he remained 
six years, advancing to the position of cashier and bookkeeper At the age of 
twenty two he married a young woman named Barbe de hley and settled In his 
native town Delft rive children were horn of this marriage, only one of them 
survJvBd Xceuwenhoek His wife died and he remarried, hut no children were bom 
from this second marriage Not much Is known concerning Leeuwenhoek for the 
next twenty years except that he was appointed to the post of chamberlain of the 
sbcrilTs of the town of Delft which seemed to be a glorified name for janitor of the 
City HalL We can assume that much of this time was spent in polishing and in 
otherwise perfecting lenses for his many microscopes, of which the frames also were 
made by his own VsthIr 

At a later date, Begnler do Graaf, who had immortoUred his name by his dts. 
covery of the graafian follicle of the ovary, and who was also a native of Delft, he* 
came acquainted with Z<eeuwea}u>ek and his microscopic discoveries. De Oraaf, a 
corresponding member of the Boyal Society of London, realizing the Importance of 
Leeuwenhoek’s observations, communicated with the members of the society and 
suggested that they ask Z<eeuwenhoek to write them concerning his observations 
Shortly afterward (1673), Leeuwenhoek sent them his first contribution. It was 
written la Ilatch. for ho knew no other language His first paper was entitled 
“Borne Observations made by a Microscope contrived by Hr Leeuwenhoek in Hbl 
land, lately communicated by Dr Begsems de Craaf “ In that paper he wrote 
niT] 



alMot Itis nlcroseopie itodlea of laottld of the elda, the flesh, the stlfifl of a bee the 
anatomf of the bee, and also the anatomr of the louse J>arln£ the next fifty yean 
he seat the sodety about 200 letters regarding his obsenrations, and many of these 
subseanently were published In the Philosophical Transactions We have chosen 
to teprodnec Leeuwenhoek s paper On the Circulation of the Blood In Pishes, 
which he published in the Transactions in 1708 In this paper Is found his qnalnt 
conception of the pulse a conception which of course was Inaccurato, for he belieedd 
that the veins had pulsations and the arteries none 

In 1674 Leeuwenhoek first observed living protoaoa. In tbe foUowlng years he 
described many species which he had demonstrated In well water In canal water 
in Infusions of pepper ginger and nutmeg and elsewhere. In 1C75 he discovered 
bacteria of various kinds. In 1680 be discovered anaerobic bacteria In Infusions of 
pepper and In a letter describing them he recorded the first microscopic observa 
ttons ever made on the yeasts In beer That same year he was elected a member of 
the Boyal Society In 1681 this untiring worker discovered the bacteria of the 
human mouth and Intestines, Including tbe spirochetes. 
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The erythrocytes as Leeuwenhoek saw them in 1696 
from his Arcana Katune 


(Courtesy Clba Symposia.) 


Leeuwenhoek confirmed Malpighi ■ discovery of tbe capillary system. lie recog 
nixed, further the part the heart played In the circulation. Plimmer wrote that 
Leeuwenhoek said. 1 never looked upon the Ueart as the maker of tbe Blood, but 
only as an Bngine that caused the Blood to circulate driving It forcibly In to the 
Arteries, and by Ita opening, giving way for the Blood to come In again out of the 
Veins. 

Malpighi, as we have mentioned, was the first to demonstrate the blood eorptts- 
eles, but he mistook them for fat cells, Leenwenhoek was the first to give corpuscles 
an accurate description. He also was the first to mention the leucocytes. 

Leeuwenhoek also did tome remarkable work on spereutosoa, his studies causing 
him to become a strong opponent of the theory of spontaneous generation. 

Among hla many Investigations he prodneed the first true acconnt of the stme 
tnre of the optic nerve He also was tbe first to describe the flbrlllated rtmetnre of 
muscle. 
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eflougb, ba vns tba first to tua tba microsccpe in a nefiicolega] la 
Qulty Some maUrUl vas teat ta blm vbleb was said to ba hair TOifiefi from tlie 
bladder of a woman He found that it was wool from a stocking 

In 16Q7 Zteeuwealioek was elected a eorrespoadtng member of the Aead^aie des 
Sciences of France and he made twenty six communications to that society 

Itoeuwenhoek was ylMted in Delft by many royal personages Including In all 
probability Charles n of England, who founded the Boyal Society Frederick Z of 
Fmssla, Queen Mary of Orange to whom he gave two of hla microscopes, and Peter 
the Great of Bussia 

Xieeuwenhoek lived to the fine old age of ninety-one He died on Angnst 26 1723 
and was bnrted in the Oude Keik in Delft. At bis decease he bequeathed a collec- 
tion of twenty six of his microscopes to the Royal Society 
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ON THE CIRCULATION OF THE BLOOD 
IN HSHES, ETC’S- 

By 

MR LEUWENHOECKt FRS 



was not entire! V filled v. ith it, but seemed for a small space to be as it were 
empt}, and its parts contracted, and further oliscrvmg it, 1 saw the blood 
run slowly and leisurely along the same lessel 

From tins observation I imagined, that the same thing happens in the 
heart of a human creature, i iz , that there « a gentle and slow protrusion 
of the blood out o£ the hentt into that vessel, called the arter> , and consc 
quently that there is no such motion there, as is called a pulse, and which 
13 felt in the extreme parts of the bods , Imt that the pulses are onlj eaased 
by the protrusion of the blood through the snUes m the sems, fori never 
obsersed anj violent or swjft protrusion of the blood into the arti-ries, as 
often ns I have viewed its circulation and though the blood, by the con 
traction of the heart, be suddenh and hastily protruded out of it, yet it 
IS sIowl> carried into the arterj , whereas, on tlic contrarj', it runs into 
the heart from the veins with a violent and swift course, from whence 
it happens, I supposL, that the remaining part of the blood m the veins, 
being unable to follow with so swift a motion, is, as it were, violentlv and 
per saltum drawn or forced through the valves and that u is this sort of 
motion which w e tale for pulses in the arteries 

To satisfy myself in the above observations, I have often viewed that 
Sort of motion in my arm, called the pulse, at the time when m> bodj vv as 
without motion and warm, and I judged that the motion, which we per- 
ceived in the blood vessel was not derived from the heart to the hand, but 
contrariwjMj from the band to the arm, and so to the heart from whence I 
eoncinded that like os m the tail of an eel, there arc no valves in the 
blood vessels, as far as I could perceive, and that a great manj small blowl 
vessels, are, ns it were, united in that part where the fish Ixines begin, and 
make one large blood vessel, where the first valve is, in the same manner 
m human bodies a great many single blood vessels ninnmg out of the 
hand, are joined in the arm, where likewise the first valve is, through which 
the blood at eath protrusion falls into the heart, producing what we call 
the pulse 

I have several times observed in the exceedingly small veins or capillarj. 
vessels a little rising or swelling occasioned by a stronger motion of the 
blood, which 1 now firmly conclude, to proceed only from the sudden mo- 
tion or running of the blood through the valves I have alao observed, that 
in sudden frights, and otherwise, one feels such motions at the end of one’s 
fingers, just as if there were valves likewise m them, through which the 
blood gushes, but these sort of motions, I suppose, do only depend on 
that quick motion made by tlie blood, when it runs through the valve m 
the arm bj the hand, to which we give the name of a pulse 

In the month of September, having opened an cel, the diameter or thick 
ness of which was about an inch and a half, and having laid open the heart, 
I could not discover that part winch receives the blood out of the great 
vein m order to bring it into the heart Duf that I mieht the better <Jis- 
till} 



cover that part, I prepared a little glass tube, and put it into the great 
vein at a Iittto distance from the heart, and then hletr some air into the 
said vein, as much ns might take up the space of aliout half a pea this 
air passed through the great vein into a little bladder that la} on 
the side of the heart, and no sooner nas the air got into that bladder, bat 
It first contracted, and then dilated itself, so rcgularh, and m such a roan 
ncr that when the heart contracted itself, just as if it were going to pro- 
trude Its blood the said little bladder with air in it was dilated, and con 
tinned m such a motion above 5 lull hours together though indeed m the 
last hour it was so faint, that one could but just perceive it, and as for the 
heart, its motion was discontinued 



i also took a pike-fish, about 2 fret long and opened it imroediatel} 
while it was m its full strength of life and observed not only tlio motion 
of the heart, and the regular motion of that part which receives the blood, 
and brings it vnto the heart, but also the motion of that other part, whwb 
receives the protruded blood from the heart and carries it gently into the 
arteries 

I ig 23 shows the heart of a pike DLFA represents that part into 
which the blood is brought from the veins and CDG, that other part which 
receives the blood from the heart to carrj into the arteries iNow when 
the heart receives the blood whicli is convejed into it, It dilates to its nt 
most roundness, and then tliat vessel represented bj ADEP at that very 
instant collapses, and disclmrging its blood into the vessd CDO, tliw be- 
comes distended b} the sudden pouting m ut the blood , and no sooner m 
[isi-I 


jt so dilated but )t contracts again that Jt ma} force the blood into the 
arteries In short i\hen AT)LI is eontraelcd and throws the blood into 
the heart thus is dilated and when tl e heart contracts and discharges tlic 
blood CDQ Ls dilated and these tlirce several motions happen in so short 
a time and are performed so regular Ij (hat it w quite surprising and 
from hence we cannot but conclude that such a motion as this could not 
bo brought about unless the vessel ADCI had a valve at AD where it is 
joined to the heart which valve is to prevent the blood that is thrown 
into the heart from returning the same w ay And so likewise there must 
necessarily be another valie at CD to prevent the blood that is protruded 
from the heart from flowing back again 

Also Tig 24 represents U e heart of a salmon where KI M shows that 
instrument or vessel that was represented in I ig 23 bj ADEP as INO 
fil OVV3 the same as CDG in the said figure 

Also the lastrumcnt IvL3t I eing cut open to descov er with the naked 
eye the sinewy parts and their branches these appeared as jn Pig 2o in 
which QU is the part that was joined to the heart and is the same that in 
t ig 24 IS represented bv KL m the said I ig 2 j we may observe how the 
sinewy parts and their branches run from QK to T This instrument or 
vessel IS very soft m its parts and it seemingly is not strong 

Fig 26 IS that vessel dissected which in Fig 24 is represented by ION 
which vessel 13 exceedingly thick and strong and like that represented m 
I ig 25 provided with strong sinewy parts that when the parts are ex 
tended by the blood poured into llicm they may be able 1 oth in round 
ness and length to convey the blood into the arteries these parts by 
reason of their great numbers cannot be delineated in such manner as 
they ought to be 

from the whole 1 conclude that the heart protrudes the blood gently 
into the arteries and that the blood which flows from the ve ns into the 
heart causes that sudden revulsion called the pulse Iwth hecaase it can 
not so immediately pass through tl c valves and because the veins in that 
part are a little narrower by which moans there is a kind of slop or inter 
mtssion m the eircuKtion ot the blood and this I conceiv e is the cause of 
that motion which we call the pulse * 


•U ta •e«rc«Iy to rtjiiftrk, that Itr 1 a conjectures r«sp»<unp the csiue 

,nl nature oc the imUo are ♦strcmtly trroncotts aftd absurU. 

Tf«j alMTC footnote probi bty nni nritton by c they I)r Ocorsc Shaw or Dr lUcharU 
Charles imt^n abrl lht> Ph lotophicat Tmatocrions In the #fl t on 
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STEPHEN HALES 

(1677 1761) 

0 II SEFTEMBCB 7, 2C77, Sttpbea JWes vzs bom St Beckesbonma Kent; Bag 
Imd. He was the ilitli son of Thomas and Mary Hales. His paternal grand 
father. Sir Rohm Hales, was created a haronet by Charles H. 

At the age ot nineteen, young Hales entered the Hnlverslty of Cambridge as s 
pensioner of Corpus Chilatl College He was gradnated from that college with the 
degree of Bachelor of Arts In 1S36 He then accepted a fellowship which he held for 
sereral years. In 1703 he received the degree of Master of Arts. In 1704, etUl at 
stndy nndcr his fellowship, he made the acquaintance of William Stuhely (ieS7 1765) 
who had come to enroll at Corpus Chrlstf College. Stuhely and Hales became friends. 
Both were interested In natural history anatomy, and chemistry They spent con 
Slderahle time together, sometimes collecting fossils and sometimes In quest of but- 
tcrflies. They also s*niied comparative aostomy and the dissection of frogs, iogs, 
and other animals. Among other actlvltlea they found time to repeat many of 
Boyle’s clarslc experiments. 

In 1720, Hales was made perpetaal curate at Teddlngton in Middlesex. There he 
was ordained In the ministry and In 1711 be received the degree of Bachelor of Hi 
vlnity Hales made Teddlngton his home for the remainder of his long and useful 
life He was a very faithful minister and his scientific Interests were reflected in 
his curateablp Among other things he aided his parish In obtaining a pure supply 
of water, helped construct the church lantern, and replaced the timber tower Chat 
held the lantern with a tower made of hrich Be requested that at his decease his 
remains be placed beneath this tower 

Soma time after he was made curate he was married to Mary Hewce the daughter 
Of Dr Kewce rector of Hallsham She died in 1721, leaving him no children. 

In 1718 he was elected -a feUow of the Royal Society of Z/>ndon and In 1719 he 
reported befcTre the society the results of some experiments he had made on the 
effects of the warmth of the sun in raising the sap in trees. 

The Royal Boclcty encouraged Mm to contlime Ms researches wMch Hales did 
With much eathuetasra. His combined efforts were published in 1727 in a rolome 
entitled “Vegetable Staticks, or, an account of some statical Bxperlmenta on the 
Sap in Vegetables being an Essay towards a Hatntal History of Vegetation, also 
a Specimen of an Attempt to analyse the Air by a great Variety of chemlo-statical 
Rxperiments, wMch were read at several Meetings of the Royal Society ’ ' 

Hales published a second edition of this work in 1731 In the preface to the new 
edition he promised to contribute a second volume containing more of Ms studies. 
This appeared in 1733 under the title “Statical Essays containing Haemostaticks. 
or an Account Of some Hydrauliek and Hydrostatieal Experlmeats made on the 
Blood and Blood Vessels of Animals, also an Account of some Experiments on Stones 
In the Kidney and Bladder, with an Enquiry Into the Kature of these anomalous con 
cietlons. To wMch is added an Appendix containing Observatlona & ExjMuiments 
relating to several Subjects In the first Volume ” 

I’^om the second volume of Hales* Important work It Is our privilege to reprint 
Ms classical experiments wherein blood pressure and velocity were first measured. 
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la hl< HUes plac«d a r«;tleal e^us tabs, the iltst masometer, in 

tl>« artery et a luirse and measured tbe distance tbe blood nee to deterailae lu 
presssie. He perfossed similar expexlmeots apon ttte sheep and the dog hlnch 
later. 7eas Uaiie PolseolUe (t79!>-l8C9) and Karl F W Ludvie (lSlC-1895) were 
to meason blood pressnre by the means of a memry manometer This in ttm was 
to be followed by the kymograph of LadwliS and led to the present graphic methods 
cow In use 

Hales estimated the hlood pressure In man to be about 7Vi feet, expressed ae 
cording to bis system of neasarement. This Is somewhat high, of course, hat when 
we consider the crudity of his instruments and the fact that his work was done on 
experimental snimai* only, it seems to he a remarkable approximation. 

Because of Ms ‘'Statical Essays,” Hales acMered an international reputation. 
In 1733 be lecelTtd the honorary degree of Doctor of Divinity from the University 
of Oxford. In 1739 in recognition of his many achievements. Rales was awarded 
the Copley medaL That same year be published a very Instructive work which he 
dedicated to the I«rds of the Admiralty It was entitled ‘Philosophical expert 
ments containing nseful and necessary Instructions for such as undertake long 
Voyages at Eea, showing how Salbwater may be made fresh, wholesome and how 
Fresh Water may be preserved sweet, how Biscuit, com, Ac,, may be secured from 
the Weevil, Maggots and other Insects, and Flesh preserved in Hot Climates by 
salting Animals whole, to wMch Is added an account of Experiments, and Observa 
tlons cm Chalybeate or Steel waters, with some Attempts to convey them to distant 
places, preserving their virtues to a greater degree than has Mtherto been done 
likewise a proposal for cleansing away Mud, &C. out of Elvers, Harbours, and Beser 
volrs.” 

la nil Hales, Sutton, a toCee bouse beeper, and Martin Ttltwald, a captain of 
mechanics to the King of Sweden had Independently invented much needed ventUat, 
ors for the purpose of removing contaminated sir from the lower decks of ships. 
The story of Trlewald's invention was read before the Boyal Society in 1742. In 
1713 Hales' work on ventilators appeared. Bis apparatus was stmllar to Trtewald s. 
It consisted of a large bellows which sucked ont the foul air and could be operated 
either by hand or by wlndmtlL Sutton's apparatus operated on a different piinaple 
It drew off foul air by tho means of the cook room Are It was of simpler design and 
replaced, to a large extent, tbs machines of Trlewald and Hales, In a few yean 
ventilators were also used for prisons and hospitals. Use of them resulted In redne 
Ing the death rate in these institutions, a rate which, hitherto, because of most nn 
sanitary conditions, bad been terrifically high. 

Hales was honored with the friendship of Frederick Prince of Wales. He also 
was on intimate terms with Alexander Pope who was a neighbor 

He died on January 4 1761 at the age of eighty four In accordance with bis 
wishes bis remains were placed in a vault In the vestry under the new tower he had 
constructed for St Mary a Church in Teddlngton. A monument to Ms memory was 
erected by the mother of Oeorge 11, the Princess Dosrager of Wales. It standi In 
Westminster Abbey in I«ndoD 
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TO THE 

KING'S 

Most Exceltmt Majcjtif 

Sir 

Yonr Majestj s gracjous acceptance of my former Volume of 
Experinicnt5 lias, encouraged me both further to pursue these 
natural researches and also to lay the result of them at jour 
feet 

The stndj ol nature w dl es er j icld us fresh matter of entertain 
ment and we have great reason to bless God for the faculties and 
abilities Jic has given us and the strong desire he has implanted 
m our minds to search into an 1 contemplate his norhs in which 
the farther we go the more we see the signatures of his wisdom 
and power, cicrj thing pleases and instructs us because in every 
thing we sec a vnsc design 

As the beautiful fabric of this world was chiefly framed for 
and adapted to tlie u-se of man s i the greater insight we get into 
Uic nature and properties of things, so much the more beneficial 
will they be to us the more will our real riches thcrebj increase 
the more also will man a original grant of dominion o\cr the 
creatures be inlarged. 

\our Majesty s subjects of Great Britain arc allowed bj the 
candid confession of other nations to excel in experimental pbilos 
ophj which has long been found to be most beneficial to man 
kind 

As the adianermcnt of arts and sciences much depends on the 
protection of princes wl ose patronage thej arc well worthy of, so 
we have a pleasing prospect of their fioiirishing under jour 
Majesty s auspicious favour whose care and concern for the wel 
fare and prosperilj of his people w in every respect most cx 
tensive 

That jour Majesty after having long continucil a blessing to 
jour subjects m a praspcroiis reign here on cartli may hereafter 
enjoj a happj immortal itj in heaven ls the sincere prajer of, 


STEPHEN HALES 
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AN ACCOUNT OF SOME 
HYDRAULIC and HYDROSTATICAL 
EXPERIMENTS 
MADE ON THE 
BLOOD and BLOOD-VESSELS 
OF 

ANIMALS^ 

EW:niMFNT / 

1 TN DcccnJjcr I caused a mere to tie tied down ahve on tier Inck, 

A she was 14 hands Juffli, and about 14 j ears of apt had a fislula on her 
wilhctN, w«s neither \ery lean nor jet lusty having laid open the left 
crural artery about 3 inches from her belly, 1 inserted into it a brass pipe 
whose bore was bs of an inch in diameter, and to that, by means of an 
other brass pipe which was fitly adapted to it, I fixed a g^^ss tube, of 
nearlj the same diameter, whicli was 9 feet m length then untjing the 
ligature on the artery, the blood rose in the tube 8 feet 3 inches pcrpcndicu 
tar abo\e the level of the left \cntricle of the heart but it did not attain 
to its futt height at once, it rushed up about half way m an instant, and 
afterwards gradually at each pulse 12, 8, 6, 4, 2 and sometimes 3 inch 
when it was at its full height, it would rise and fall at and after each pulse 
2, 3, or 4 inches, and sometimes it would fall 12 or 14 inches, and ha\e 
there for a time the same vibrations up and doivn, at and after each pulse, 
ns it had, when it was at its full height, to which it would rise again, after 
fort} or fifty pulses 

2 The pulse of a horse that is well, and not terrified, nor m any pain, 
13 about 3G beats a minute, which is nearly half as fast as the pulse of a 
man in healtli this mate’s pulse beat about 55 tunes in a minute, and 
sometimes 60 or a 100, she being in pain 

3 Then I took away the glass tube, and let the blood from the arteiy 
mount up in the open air, when the greatest height of its jet was not abo>e 
two feet 

4 I measured the blood as it run out of the artery, and after each quart 
of blood was run out, I refixed the glass tube to the artery, to sec how 
much the force of the blood was abated, this I repeated to tlie eighth 
quart, and then its force being much abated, I applied the glass tube after 
each pint had flowed out the result of each trial was as is set dowm in 
the following table m which arc noted the greatest heights it reached 
after everj evacuation It was usually about a minute licforc it rose to 
these several heights, and did not rise graduallj, but would stand during 

•Thl» Irork prlgln*!!}’ apc^itxl Ifl IMS IVc h«v« rerHnttd trom Oie edition ot ISIS 
lh« Ittl* imte of which *ppcnr» on iraee US — V A- W., 1119 
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several piiLes much lower, than what it nouUl at length reneh to, so that 
I often thought it had done rising when on a sudden it would rise for 
sometime, 4, 8, 12, or IG inehcs higher, where it would stav for sometime, 
and then on a sudden fall 4, 8, 12, or IG inches 



There was aiwut a qiuirL lost in making the several trials, so there 
flowed out in all 17 quarts and lialf a pint nHer the Kst trial when she 
expired This whole quantity of blood was equal to OGC IS cabrnk inches 

5 We ma^ observe from this table that the decrease of the force of the 
blood in the arteries, was not proportioned to tJic several quaiititiei of 
blood which were evacuated for at the eighth trial when 7 quarts were 
drawn off the height of the blood vvas four feet 8 inches after which U 
decreased in the five following trials to Uirtc feet odd inches sometimes n 
little lower, and then a feve inches higher Hut at the fourtienth trial, 
after ten quarts and a pint had been drawai olT, it rase again up to four 
feet, 3 plus one-bnlf inches and it came nearlv to the •v.vnvc height again 
at the twentieth Inal when tliirtcen quarts and o pint had been drawn off 

6 TUw dusptojvorlionate in«tualit> in the ststral heuhts was pfincipallj 
owing to her violent slraining to gel loose which made the bIoo<l in the 
fourtccntli trial rise Ingher than it had done in several of the preceding 
ones. 

7 About tJie twentieth trial she grew very faint and uneaij, and 
brcalhetl quick, the violent straining to get loase, did bj the Acting of 
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most of her inxisclcs, est)cc)a!l} the abdominal, impel the blood from all 
parts to the lena cat'a, and tonstquentlj there was a jtreater supplj for 
the heart, which must then fore tlirow out more at each pulsation, and 
thereb> increase the force of the blood in the arteries, 

8 For the same reason, too, it would be somcwiiat increased in height 
upon deep sighing, because the lungs being then put into greater motion, 
and more dilated, the blood passed more freclv, and m greater quantity, 
to the left auricle, and thence to the \cntriclc 

9 This plainlj shows how sighing increases the force of the blood, and 
conscqucntlj , proport lonablj chears and relieves nature when oppressed 
by Its too slow motion, winch is tlic case of those who arc dejected and sad 

10 Hence, also we see evidentlj, that the blood moves fastest and most 
freely thro’ the lungs when the> are m a dilated state for Avhich reason 
animats when the> arc near expiring do usually breathe quick, the lungs 
then laboring to heiAe fast, tlml tlic languid blood may thereby, have a 
freer course thro’ them, to suppl) the then almost bloodless pulsations of 
the heart, as was we sec, the case of this marc when her blood ivas near 
exhausted 

11 When lictwccn 14 and 15 quarts of blood had been e\acuated, and 
lliercby the force of that which remained in the vessels greatly decreased, 
then the marc fell into cold clammy sweats, such as frequently attend 
dying persons, which shows to how low a state the vital force of the blood 
IS at that time reduced Whence vve see, that these faint sweats are not 
occasioned by a greater protrusive force of the blood at that time, but 
rather by a general relaxation of the pores as well as of all other parts of 
the Ixidy And it seems hence probable, that the vigour of the blood m 
(he arteries is much abated, when persons who are not m a dying state, 
have colliquative sweats, as m violent colic pains, fear, &c 

12 Upon opening the mare's body, I found little or no blood in the 
aorfa, about an ounce in the left ventricle, but none in the right, the 
lewa poria and rota were full, she hied two or three ounces, hut very 
slowli, and not without pressing the jugular vent, which was opened as 
soon as she expired 

J3 There might be about two quarts and three quarters of blood left 
m the large veins whieli, with what was dmm out at the artery, makes 
five wjne gallons, which at 221 eubick inches to the gallon, amounts to 
1105 cubick inches, or 42 2 pounds, which, at a low cstim-ilion, mav lie 
reckonwl the quantity of cuirent blood in a horse, tberc is, doubtless, con 
sidcrably more, but it is not easy to determino how mueb 

14 As Ibis experiment slaws bow much the force of the blood in the 
arteries is abated by dilTercnt degrees of evacuation, so it may be »f use 
to direct what quantity to let out at n time in bleeding for whatever the 
real qunntitv of the circulating blood l*c, il is Certain tint the estimate of 
wlnt can with safely be let out at once, must be taken from the propor 
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lion which that bears to the nhole quantity of blood, which will flow out 
of the icm or artery of the ciitmal till it dies 
15 \Se see also from this experiment the reasonableness of the prae 
tice of bleediiiR at several distant times where it a requisite to take awa\ 
fl great quantity of blooil and not to do it all at once which would too 
much wcakta the force of the Wood For since it was found by sexcral 
instances m this experiment that when the force of the blood was ranch 
depressed by emcuations it would be considerably raised again by the 
action of the muscles out of whose sety fine and long capillaiy vessels it 
moves but slowlj as also by the motion of aU parts of the wore, so the 
case is doubtless the same when the xngour of the blood w in any degree 
rebiled in the large icssels bv blood letting that vigour will in some 
measure be m a little time restored again not onlj by the action of the 
scxcral parts of his IkxIj whereby the blood would haio time to flow in 
from all parts to supply the most ciacimted i-csscls whercbi there would 
be a jast proportionate ciacualion of ill parts but also Ijcchlsc the xcs 
scis themselics would therebj haie timt to contract thetnsehrs in some 
proportion to the degree of their ciaciiation 

FXPrmVLST II 

1 In January I caused a getding to K lied down fast on liw back in 
the same minncr as the mare was m the foregoing experiment he was 
13 hands high and 10 or 11 scars old but \ erj lame bj reason of a canker 
in his hoof he was han but somewhat lustier than the marc and much 
more lively I llxeel the same brass pipe and glass tube as above to his 
left crural artciy 

2 The blood rushed up the tube at once to near two thirds of its greatest 
hei5,ht, and then more leisurely as in the marc It would rise and fall 
commonly about an inch st each pulsation of the heart I iit sometimes two 
or three inches I let out the 1 lood gradually as in the marc , and after 
eieh evacuxtion I rellsed tl c glass tube to the artery to take the several 
heights of the blood tlte result of each trial was, os noted in the following 
table (Sec opposite page ] 

3 kVhen I first flx«l U e Iwlic to the artery I stopiwd the 1 orsc s 
nostrils, so as to make him I reathe with great diflicullv which made the 
Mood TKC fixe inehca higl cr but I could not carry this experiment almost 
to sulToeati n as I would have done because his plunging obliged me to 
take the tube from the artery lie did not Wood half a pint more after this 
last trial 1 eforo be expired 

4 \Sc may olxenc that ns this hone was more liveh than the roirc 
so the blood mounte 1 at the trial 17 inelics higher In the IiiIh? than 
the marcs Woml did ytl there flowed three pints of hlomt less from the 
horse than from the mire one re^'^on of tins mnv lie that ns *he was 4 
Inches taller thin the lone so sic was prohnlly proportionally h gger 
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in swe otry way, and should therefore have more blood, besides, bulk 
for bulk, the females arc observed to liave more blood than the males 
5 As the quantity of blood decreased, so vvonld the projectile force of 
the blood in the tube proportiouablv decrease, so that it would Pot rise 
above a quarter ol an inch at a pulse, when the horse grew vex> faint 
G The great ascents or descents of tlic bloofl, vi? 12 or 15 inches at a 
tune, did not seem to be owing immediatelj to the more vigorous or faint 
faster or slower pulsations or sj-stole of the heart, but bj its continued 
eijuable beating, seemed rather to be occasioned bj a more or less quantity 
of blood flowing in to supply the left ventricle of the heart 
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7 The horse’s puKe beat 40 strokes m a minute, before he was disturbed 
or tied down , but when the glass tube was fixed to the artery, it beat 65 
In a minute, and as the horse grew fainter, the pulse was more and more 
accelerated, so as to beat an 100 times or more m a minute, whence we 
see, that the pulse is weak and quick when the heart is supplied with little 
blood , which is the case m the hectic fevers, etc 

8 And the diastole of the heart must necessarily be proportionablv 
small, for if the heart dilated as much, when a small quantitj of Dfood 
flowed into the ventricle, as when a large iiuanlitj entered, it must then 
consequent!) be filled partly with air each time, which would soon cause 
the death of the animal 


EXPERIMENT III 

1 In December, I laid a common field gate on the ground, with some 
straw upon it, on which a white mare was cast on her right side, and In that 
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posture twand fast to tlic gate, she was 14 hands and 3 mehcs high, lean, 
tho’ not to n great degree and about 10 or 12 jears old Uus and the 
abo\e mentioned hon.e ind mare were to ha\e been killed as being Unfit 
for service 

2 Then lajing open tbe left jugular \em f fi'^ed to that part of it 
which comes from the heal a glass tube, which was 4 feet and 2 inches 
long 

3 The blood rose m it in 3 or 4 seconds of time about a foot and then 
was statioiiarv for 2 or 3 suoiids then in 3 or 4 seconds more it rose 
sometimes gnidusllj an I sometimes with an uneiiuallj accelerated 
motion 9 inches or more on small strainings of the mare then upon 
greater strainings it rose about a j ard an 1 w ould subside 5 or C inches 
then upon a larger strain or strugj,le of the mare it rose so high as to 
flow a little out at the top of the tube so lint hud the tube been a few 
inches higher it w ould has c risen pv ibablj to that height 

4 \\hen the mare teased to strain and struggle the blood sill sided 
about 18 or 20 inches so the return uf the blood into the sciti was not 
hindered by tlit \ahes which I hnie also obsenod ui other parts where 
there arc lahes tho sometimes thej ubsolutclj hinder the return of 
any fluid 

5 The diameter of the brass pipe and tube which were fised to the 
rein were nearly l/i of an mch the diameter of the jugular vein about 
half an inch 

6 Then lajing bare the left enotid artery I fixed to it towards the 
heart the brass pipe and to that the wind pipe of a goose to tbe other 
end of which a glass tube was fixed which was 12 feet 9 inches long 
The design of using the windpipe was bj its pliancy to present the 
inconxcntences that might hapi en when the marc struggled, if the tube 
had been immediately fixed to the artery without the intervention of 
this pliant pipe 

7 There had been lost before the tube was fixed to the artery about 
70 cubick inches of blood The blood rose in the tube m the same manner, 
os in the case of the two former horses till it reachcil 9 feet C inches 
height 1 then took away the tube from the artery an«l let out by 
measure 60 cubick inches of Wool and then immediately replaced the 
tube to set how high the blood would rise in it after eaeh evacuation this 
was repeated several limes till the marc expired as follows tiz [I'agc 137 | 

8 TVe may observe that these three horses all expired viJicn the 
perpendicular height of the blood in tho tube vias about two fict 

9 These 833 cubick inches of 1 lood weigh 31 82 pounds and are equal 
to 14 4 wine quarts the large veins in the 1 wJy of the marc were full of 
blood there was some also in the descending rtor^<7 and m Iwth ventricles 
and auricles 
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10 In order to make an estimate with ^^hat force the heart of thw mare 
mast propel the hlood, to raise it in the tube to the height of nine feet buc 
inches, I injected the right i entncle of the heart in the follow ing manner, 
lur 

11 I fixed a musket barrel to the pulmonary vem near its entrance 
into the left auricle, and tied the ascending and descending aorta’s fast, at 
some distance from their branching off from each other then placing the 
barrel in a perpendicular posture with a funnel on the top of it, I poured 
in melted beeswax, till the funnel was InU filled let, as I had found bj 
experience, tins perpendicular height of melted wax, which was near four 
feel, would not ha\e filled the auricle and i entncle, if I had not at the 
same time taken care to pass a small brass pipe thro' one of the ascending 
branches of the oor/a, into the left \ entncle, thro’ which the air passed 
off as the wax entered into the % entncle, the brass pipe being at the same 
time gradnallj drawn up by an assustant, who, as soon as all the air was 
driven out, tied that branch of the aorfrt, to prevent the flowing out of the 
wax 

12 I chose this method of injecting from a perpendicular height rather 

than bj a sjringe, both because I was hj this means assured of the force 
with which the injected cavity of the heart was dilated which is more tin 
certain with a sjTinge, and also because this dilating force from the per 
pend-ienlat c^owtvwucd. aiUag uwvtomly Ull the v-ox. ■was gresw 

stiff and hard 

13 \Yhen cutting open the left ventricle, I found the thickness of Its 
muscular coat to he 1 + >{• inch and the thinnest part of that of the right 
ventricle was half an inch 

14 Then taking out the wax whicli was formed m the shape of the 
\cntncle, I cut the wax of the left ventricle off, where the valves, called 
wiif roles, made the separation, which valves were propelled inward bj 
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tbe cnleruig -was, and I did the same also at the orifice of the aorfa, vrheie 
the vahcs called semtlunares were ako propelled innard bj the aboic* 
mentioned brass %ent pipe 

15 And this IS the proper cavit> of the left \ciitncle, just before tU 
contraation, for at that instant, the blood flowing in. from the auncUs has 
opened the mitral ralvcs inward, while at the same tunc the contracting 
arteries repel the blood forcible against the semilunar \ahcs, but at the 
instant that the %entncle contracts, the mitral lalics arc closed, being 
expelled by the blood outwards, while at the same time the semilunar are 
bj Uie same action opened outwards, to make waj for the compressed 
blood to rush into the aorfo 

16 So that this piece of wax thus formed maj rcasonahlj be taken to be 
nearly commensurate to the quanlitj of blcwd received into this ventricle 
at each dioj/ofc, and is thence propelled into the aorfa at the subsequent 
syslotes 

17 Having therefore filled a narrow mouthed vessel brim full of water, 
I immersed the wax in it then taking it out of the water 1 filled the vessel 
brim full again, from another vessel whose capacilv wa.s divided into cubiek 
iftcbes which gave the bulk of the wax and consequentlv the capacitj of 
the left ventricle equal to ten cubiek inches 

18 I got the quantity of the surface of the sides of this ventricle bj Ia> 
ing pieces of paper apllj cut to the irregular form of the several parts of 
the wax, and then lajing those papers under another paper, which was 
equally divided into little squarc.s of one fourth inch each , bj running a 
pm thro’ both papers at ever) corner of each square the under papers 
being thus marked loo it was easj bv numbering ihcir several squares 
and parts of a square to come prelt) ncarl) to an estimate of the whole 
inward surface of the ventricle, which I bv this means found to be equal 
to 26 square inches deducting one square inch for the area of the orifice 
of the aorta, whose diameter I measured from the injected wax 

19 The diameter of the aorta just before the coronary artery branches 
from it was 1 15 incli whence lU area 1 03G square inch 

The diameter of the descending uorta 0 its area 0 6TT 

The diameter of the aseendmg aorta 0 74 its area 0 169 

20 The inward artn of the sides of the left ventricle being therefore 

equal to 26 square inches the sum of the whole pressure of the Wooil 
agamsl all the sides of that ventricle, at the instant when it begins first to 
contract, so as to sastam the pressure of the arterial blood will be that 
surface or area multiplied into the perpendicular height of the blood m the 
glass fadw, tit SS x li4 inches, it? cubieft Inches of blood 

21 And since according to Dr Jurm s estimate, m Sfotte's Abndgment 
of the Transactions, part 2d, page 141, a cubick Inch of blood weighs 267 7 
grains lhc«o multiplied into 29&t the number of cubiek inclw*, and then 
reduced into ]munds, give 113 22 pounds which is the sum of the pretetiire 
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of the blood which this ventricle sustains, at the instant when it is ffoin^' 
to exert a contractive fojre s«/ncient to propel it with consnleraWc vcloeitj 
into the norh 

22 The scrnple atoirdupoj.se contains 18 2'! griins the ounce 43S prams 
the pound 7008 prams 

23 The area of the greatest section of tlas ventricle from apex to base 
bemp 6 83 square inches these multiplied into 114 inches the perpendicular 
height of the blood m the tube give 778 62 cubick inches of Hood equal to 
29 7 pounds the force of the blood which the muscular fibres in tint trans- 
verse section of the ventricle must resist 

24 The veJocit} with which tic blood is thrown out of the ventricle into 
the orifice of the aaria ma} lie thas compiifed tic the capaeitj of this ven 
tride being equal to ten cubieJc ineles and the area of the traiisvene set 
lion of the corta being 1 036 b^ which dividing tlie ten cubick jnel es the 
quotient 9 65 is the length of the cvlinder of blooil which is formed in 
passing Ihro the aortas orifice it each sijslole of the ventricle And a 
horse a ventricle of his heart contracting or his pulse beating 36 timcji in 
a uiinnlc that is 2160 times in an hour then a column of blowl so many 
tunes 9 65 inches or 20 844 inches long or 1737 feet will pass in an hour 

2 1 But the systoles of the ventricle during which that quantity of blood 
13 propelled being estunaled to be done in one third of Iht space of lime 
between each pnlsci the volwilv of the blood during each systole will be 
lliricc as much m at the rate of 5211 feet i c 0 98 of a milo in an hour or 
86 85 feet in a minute 

26 Now this velocity la onlj the velocit> of the blood at Us first entering 
into the aorta in the tune of tht si/slolc m consequence of which the blood 
m the arteries being forcibly propelled forward with an aectleratcd tm 
petit* thcreb) dilates the canal of the arteries which licj^in a^am to eon 
tract at the instsnt the systole cesses by which curions artifice of nature 
the blood IS carried on m tl e finer capillaries with an almost even tenor 
of vclocUj, in the same manner as the spouting water of some fircMingincs 
IS contrived to flow w ith a more even velocity notwithstanding the alternate 
sijstoUs and diasfotes of the rising and falling cmhohis or force and this by 
the means of a large inverted glolic wherein the compressed air alternately 
dilating or eoritractiiit, m conformity to the workings to arid fro of the 
emdofus, and Ifierehy impeffing the vrater more equably tfnn tfie tmhotus 
alone vvould do pushes it out in a mon. nearly equal spout 

27 And since the blow! in the finest capillary arteries presses ml > the 
Veins with a much more equal velocity than in the aorta and greater 
arteries, since also the syslt le is supposed to I e neirlv one Ihml of the time 
between pulse and pulse the otlur two-thirds of thet time must lie spent 
in the contraction of tl c arteries it mav tl ereforc nnsonnl Iv 1 e eon 
eluded, that the sum of the dilatation of all the artcrica in each systole 
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IS equal to about tlic quantilj of two-tbirds of the blootl ^hich is thru\Tn 
out m cacli $ysioJe, which in the case of this marc b equal to two-Ourds of 
10 cuhsck inches, t« 0 66 

28 This scntnclc throwin,; out 10 cubiek inches at a lime, wiU in the 
36 pulses of a minute throw out 360 cabick inches equal to 13 75 pounds, 
and in an hour 825 pounds weight of blood, nearU equal to the weight of 
the horse 

20 The area of the transverse section of the tiorta licmg as above noted 
1 036 inch , and the mnncdiale nest div laions of it l>nng in the area of the 
like section of the descending aorlet 0 677 inch and that of the ascending 
aorta being 0360, vve find the sum of the two areas of these ascending 
and descending bnuiches « greater than thil of the trunk thev arise from, 
and accordingh the velocitv of the blood will be proportioriablv abateil in 
them, as also on acctmnt of what passes thro the coroinrv arteries licforc 
the blood arrives at those two branrhes of vvbieh the descending oorfo 
LS eonsidcrabh the largest therebj to fnniLsh a gri ator qmntitv of blooil, 
in the proportion that all the parts of the bodv below the heart cseecd the 
bulk of those abov c the heart 

EVP/ItlVf VT /I 

1 1 injected also with wax the left anrick and vcntrieJc of an ox s 
htort, vvhith ox was by guess supposcvl to weigh aliout 1600 pounds when 
alive 

The capacity of this ventrirlc was equal to 12 5 ciibiek inches 

The area of the transverse section of the aorta equal to 1 539 inch 

That of the descending aorta equal to 0 912 that of the ascending equal 
to 0 85 

2 The pulse of a very gentk enw which was not lerrifieil nor disturbed, 
while Its pulse was coiuilcd was at the rale of 38 in a raiimte, nearly the 
same as that of a horse 

3 The capacity of this ventricle 125 being dividwl by the area of the 
orifice of Uie norta 1 53D the quotient 8 1 indics is the length of the 
cylinder of blood, which is fonned in passing thro the aorta, in each aystoh 
of the ventricle 

4 j\nd an ox’s pulse licatiiig or this vcnfrick contracting 38 times In a 
nimule, that is, 22&0 times m an hour then a column so msiiy times 81 
inches, or 1846S inches long or 1539 feet will pa-a m an hour 

5 But each systole of the ventricle being performed in one>lhird of that 
time, the velocity of the blood in ench systole will lie thrice as great, tir 
4817 Icct I c , 0 hT4 of a mile in an hour or 7895 feel m a minute 

6 This ventnek throwing out 12 5 oubick inches at a tune, will in thirty 
eight systoles, vihich it perfoims in a minute, Uiroiv out 18.14 pounds and 
wi an hour, and twenty -eight minutes it wdl have thrown out lf>W jvnunds 
of blooil, a quantity cqml to the weight of the ox Dut this ox being fit, 
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a quantjt> of bloo<i equil to Ujs weight mmt be longer in passang through 
lU heart, than m the lean horse, Exper III No 27, for the fat of animals 
has little or no blood m it, whence, lean annuals ha\e coefcm panhus 
much more blood m them than fat ones 

V\PFl{IMI:^T V 

I I took an estimate also of the force of the blowl m a fat gelt sheep or 
wether, fixing glass tubes to the jugular vein and carotid artery, in the 
same manner as I had done to the horse m Exper III The sheep was three 
jears old and weighed nmetj-one pounds alive 

2, Its pulse beat O'} tunes in a minute 

3 The blood mso in the tube fixed to the jugular vein 5 + *4 inthes, and 
3 inches when the sheep struggled and strained 

4 In the tube fixed to the carotid artery it rose G feet ^ + Vs inches. 

5 The capacitj of the left ventricle of its heart, was equal to 3 85 cubick 
inch 

G Its inward surface 32 35 square inches 

7 Its greatest transverse section =• 254 

8 The area of the transverse section of the aoftn ^ 0 172 square inch, 
that of the destencling aor/a -= 0094, that of the left carotid artery -» 
0012, and of the right ^ 0 07, thej Jxilh rose separate immediatelj from 
the aorta 

9 The inward surface of this left ventricle being equal to 12 35 square 
inches, this, multiplied bj G feet 5 -h y> inclies produces 957 12 cubick 
inches of blood « 3656 pounds, the weiglit of blood which this ventricle 
sustains, just before its systole begins, 

10 And the nna of its greatest transverse section being =>-254 square 
inches, ibis multiplied into 6 feet H + Vs inches the height of the blood 
in the lube, the product is 396 85 cubick inches of blood =• 7 51 pounds, 
the weight of blood which the fibres m this transverse section of the ven 
tncle must sustain 

II The capacitj of the left ventricle being -= 1 So cubick inch, which 
divided b> 0 172, the area of the tran-sv ersc section of the aorta, the 
quotient 10 75 is the length of the cylinder of blood, vvhioh is formed in 
passing thro' the aorta In each systole of the ventricle 

12 jNavd this sheep's pulse beating, or his left ventricle contracting 65 
times m a minute, tint is 3900 times m an hour, therefore a column of 
blood so many times 1073 inches, or 41,925 inches long, or 3493 75 feet 
w ill pa.sa in an hour 

13 But the systoles of the heart, during which that quantity of blood 
w propelled, bemg cstimatcvl to be done in one third of the space of lime 
between each pulse, the velocity of the blood during each systole will be 
thrice as much , vis at the rate of 10,481 25 feet, i c , 1 9S mile in an 
hour, or 174 6 feet m a minute 
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M And the Tcntnclc throwing out i S'? cubick inch of blcKxi each tune 
that •will be 4 593 pounds in a minute, or 91 poutuli a quantity equal to 
the weight of the sbi'cp in twenty minutes 

FWfltniFM M 

1 Haling fined a tube to the Uft criirat arton of a fallott, doc, the blcKx! 
rose 4 feet 2 inehea in the tube 

2 I injected with ivax both aurick’s and itntnclo of the heart of 
another doc and found the cap iciti of the lentnclc wiual to 9 cubirk 
inches, and the right auricle and \ entneJe near as big 

3 Timorous animals arc observed to ha\e larger hearts than courageous 
ones, as dter asses hares etc which holds true in the instance of this 
doe*i heart Qu Mav not one reason of this bo that the fibres of the 
timorous are generallj more las than those of courageous animalsT On 
which account the blood pawing with lew resistance through the lax 
fibred capillary ■vessels it was requisite that the heart should at each 
pulse throw oat a gccitcr quantity of blowt in order to supply its more 
easy and plentiful flow through the las eapillary arteries into the veins. 
And may not this be the reason why the pulses of young animals as of 
children, are found to leat faster than those of grown personst tsr lie- 
cause the tender fibres of the coats of their blooil vc'<-scls being very lax 
they give the less resistance to the flowing blootl whose glol ulcs are ob- 
served by 1 eewenhoeck to bt all of a size both in great and small animals 
whence it was needful to make provision fir a proporlionablj preater 
supply of it from the heart In increasing the veloeiti of the dilatations 
and contractions of that cwnons engine in the formation of which arc 
seen sucli evident marks of the consummate wisdom of the great Author of 
nature 

4 The area of the tramivcrse section of the aorta of this ifoc — 0476 

of the descending aorta — 0 383 of the ascindmg ■- 0 246 and tliat of the 
pulmonary arten — 0 'lOi Hut it 1 mg not essv to obtain In that timer 
oils creature the jmst rmmhcr of pulses in a m mute I could not calculate 
the veloctiy of the nor the quantity that passes in any determinate 

time 

f \F} HlifF^T MI 

1 I fixed lubes also m the same manner to the jognlar vein and carotid 
arterv of i«cvcral dogs for whatever experiment I prinetpilly intcndisl to 
make on any dog 1 usunlh liegan with fixing a tube first to the ingiihr 
'tx'm Knd \biTi lo iVie eurdnA nil err ■wltmAi -wus like ■meWiuA 5 wscA 

the blood out of the eapilbiry vessels thereby the belter to prepare them 
for mv intcndetl expcrimeiiU 

2 The force of the blood in the veins and arteries ls very different not 
only in animals of different species but also in animats of the same kind 
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and that not only in those of djCferenl sizes nnd ^\ eights but also m dogs 
of the same size and si eight, and esen in the same animal, the force of the 
blood m Its vessels js tontinualh varying, according to the different hinds 
and quantities of food the varioas distances of time after taking food the 
more or less plethoric state of the blood vessels, also from exercise, rest, 
different states of vigour or vieacitj of the animal, and many other cir 
ciimslances which may conduce to vary the force of the blood, for the 
healthy stal</j\ animals is not confined to the scantv limits of one dc 
terminate degree of vital vigour m the blood but the all wise Framer of 
t icse admirable machines has so onlered it as that their healthv stale shall 
not be disturbed bv every little variation of this force, but has made it con 
sistcnt with a very considorahlc latitude in the variation of it Now since 
this force of the blood is so variable it is the more requisite to be furnished 
with a good quantity of obsenations thereby to find out the more 
nearly, a medium of those forces not only m the same animal but also 
in those of different ages sizes and kinds whence haply some curious 
observations may arise 

3 These great inequalities of the force of the blood not only in dif 
ferent animals, but also m animals of the same hind may be seen m the 
following table in Exper VIII No 12 m which I have set down the 
weights of most of them and also in different columns the height to 
which the blood rose m tubes fixed to the veins and arteries 

4 I observed here, ns in the above mentioned horses and that when 
the blood had subsided a little m the tubes which were fixed to the 
arteries of these dogs it would, as m the horses rise on a sudden con 
aiderably on deep sighing, as also on pressing the dogs belUcs hard with 
the hand, the blood would immediately me about six inches and subside 
as much on taking off the hand, and it was the same on several repeti 
tions 

G It may be objected to this method of estimating the force of the 
blood, that by thus fixing tubes to these large veins and arteries, the 
course of a considerable stream of blood was for that time stopped, and 
that consequently the force of the blood must be proporlionably m 
creased m all the veins or arteries, and therefore also in the veins or 
arteries to which the tube is fixed and doubtless in some degree it is so 
In the sheep the left carotide is nearly Yi^ part of the right carotide nnd 
descending aorla token together, and m the dog Numb 3, it is about 
Yia of them 

6 To obviate therefore this mronvenience, 1 fixed tubes laterally to the 
jugular veins nnd arteries of the dog, Numb 13, in the following manufr 
tie I took two cylmdrical sticks which wore Vz inch diameter, and 1 + H 
inch m length, and having bored holes through them, from end to end 
something larger than those veins and arteries, I (hen sht them in halves 
[U^] 


length "nays and bored another hole through the middle of one of them 
into iLs caxiti, into which lateral hole the bra.‘« pipe entered, winch was, 
at its other end adapted to fit imotl cr pipe which was cemented to a glass 
lube Then having laid the \cm nr arttrj hare, 1 drew a linen cloth under 
it, to wipe it very drj , and then jdaced under it one of the above-mentioned 
silt pieces of wood, hjing the vein or artcrv in its cavitv, which was 
covered with pitch that was at that instant afresh melted with a small 
warm iron rod then pouring inelttd pitch not verj hot, 4 tt the vein or 
artery, I immediate^ put on tlie oMicr half of the split wood which had 
the hole bored thro jt, and titd them fust together Uien entering the 
vcr> slender point of a ptu knife into the above mentioned hole, I cut an 
orifice m the vein or artirj and then immediately Used the brass pipe and 
lube to receive Uie follow mg blood which rose from the jugular vein of 
the thirteenth dog first six inches and on straining 3 + ^ inches, and 
from the art cry four feet eleven inches and would doubtless liavc mounted 
higher, i£ the blood had not made an outlet between the artery and the 
pitch, so as to prevent its rise whieii incoiiveniciiee might easily be pre- 
vented by proper care whieli if done would give us the real force of tie 
blood against the sides of the arteries, as it did m this jugular rein 

7 I believe thrs would be a gxid method to take the force of the blood 
in lesser animals where by reason of llic smallness of those vessels it 
might be difheult to insert pipes into tlierii which if done those pipes would 
have loo small a bore for the blood freely to pass through them 

8 I have noted in the following table hxper Mil Numb 12 the 
several heights to which the blood rose m tubes fixed to the veins and 
arteries of animals ns they lay horizontally on their backs or on one side 
in the case of the mare Lxper III But when an animal stands on its 
legs a column equal to the perpendicular height of the animal, must be 
added to the several heights of the blood in the glass tubes in order to 
estimate the force witli which tl e blootl presses against the coats of the 
blood vessels at the lowei parts of the body and so m proportion for any 
other part that is higher So Unit these columns of blood m the arteries 
and veins communienting with each other arc on account of their equal 
heights equipollent to each other the progressive motion of them being 
determined by the energy of the heart And though valves in tubes In 
which a fluid 19 propelled upwards with an equal force, would rather 
retard tlian promote lU progress yet in tubes where the fluid does not 
ascend equably but by reason of frequent motions of the whole machine, 
it 13 subject to many agitations , in this case valves are of great importance 
to cheek the repercussion and regurgitation of the fluid and acconlingly , 
the all wise hramcr of animal bwlics has providofl valves In tie veins, to 
prevent this ineonvcnimec and that principally m the lower parts of the 
liody, where they are most needed especially In great motions and in 
exerting the muscuLnr force of the bodv 
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EXPERIMENT VIII 


1 The blood liaMiig men six feet eight inches from the crural artery 
of the dog, fsumb 1 and to the same Iieight from the left carotide artery 
of Numb 7 m the table, Numb 12 of tins Experiment VIII, I chose to 
calculate the velocity, &.c of the blood of this dog 

2 Tilt capacity of the left ventricle of the heart, being injected with 
wax, was fouiid^equal to 1 172 cubitk inch 

3 Its inward surface equal to eleven square inches, which multiplied 
into the jierjiendicular height of the blood m the glass tube, which was 
fixed to the artery, tir six feet eight inches or eighty inches, gives eight 
hundred and eighty cubick inclics of blood, which press on all sides of that 
ventricle, when it has contracted just so far, as to sustain and be equal to 
the force of the blood in the aorta 

4 These eight hundred and eighty cubick inches multiplied by 2G7 7, the 
number of grains m a cubick inch of blood, giv cs 235,567 =« 33 61 pounds 

5 The area of the transv erse section of the aorta, just before the coronary 
arteries branch off from it, being 0 IDo square inch, bj which dividing 
1 172 cubick inch, the capacity of the ventricle, the quotient 5 978 inches, 
is the length of the cybtider of blood which is formed in passmg thro’ the 
orifice of the aorta, at each systole of the ventricle 

6 And a dog's pulse being found to beat, or his left ventricle to con 
tract, ninety seven times m a mmutt, then a column of blood so many 
tunes 5 97 inches long, will be 34 74o 4 inches or 2 hOo 45 feet long , but the 
syslohs of Ihc heart during ivhieh that quantity is propelled, being esti 
tnalcd to be done in one third of the lime between pulse and pulse, the 
velocity of the blood during each systole will be tlincc as much, vis 
b,C8C35 feet, that is at the rate of 1 64 mile in an hour, or 144 77 feet m a 
iiiinutc 

7 And the ventricle throwing out 1 172 cubick incli of blood in each 
systole, that is, 4 34 imunds m ninety seven pulse* the number of pulses 
m one minute, hence fifty two pounds, a quantity equal to the dog’s 
vv eight, will pavs thro’ the heart in 11 9 minutes 

8 If, according to Dr Kcill's estimate, the left ventricle of a man’s 
heart throw out m each si/stole an ounce or 1 638 cubick inch of blood, 
and the area of the orifice of the aorta be —• 0 4IS7, then dividing the 
former by this, the quotient 3 9 is the length of the cy Imdcr of blood, which 
Is formed m passing thro’ the aorta in each systole of the ventricle, and 
m the scvtnty five pulses of a minute a cvlmder of 292 5 inches length will 
pass, lh» IS at the rate of 3462 feet in an hour But the systole of the 
licirt being performed in one third of this time, the velocity of the blood 
m that instant will be thrice as much, tu at the rate of 43B61* feet in an 
hour, or 735* feet in a mumte 
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9 And if the Tcntncle throws out one ounce in a puto, then in Keientj- 
fi%e pulses of a minute the quantity of blood miU be equal to 4 4 pounds, II 
ounc&H, and in 34 minutes a quantity equal to a middle sized man, t-u a 
hundred and fifty eight pounds, will pass thro’ the heart 

10 But if with Dr Ilarrej and Dr Lower we suppose tsvo ounces of 
blood, lliat IS, 3 276 cubick inches to lie tliroini out at each systoU of the 
ventricle, then the seloeily of the blood in entering the orifice of the aorta, 
will be double the former, nz at the rate of 146 feet in a minute, and a 
quantity of blood equal to the weight of a man’s l>od> will pass in halt the 
time, nz 17 minutes 

11 If we suppose what is probable, that the hlood would rise 7 plus ^^4 
feet high in n lube fixeil to the carotide arlerj of a man, and that the in- 
ward area of the left lontnclc of his heart, is equal to fifteen square 
mches, these multiplied into 7 + 1^2 feet gues 1310 cubick inches of blood, 
which presses on that sentriele, when first it begins to contract, a weight 
equal to fil 5 pounds 

12. That we may the more readily compare the above mentioned 
several estimates together, I shall here range them in order in n table 

Tb« ecveral Weight of the Illood the DlooJ in the Ori of the 

AnlmnU earh m the Tube Tubes fixed See of the Blood in 

from Jngul to Arteries d** 

PJ Cu Inches Feet Inch Cobick &ture 



13 I <Io not see, by comparing the weights of these animals, and the 
several quantities of blood which pass thro' their hearts in a given time, 
that we can thence form any nile that is fixed, for the proportioning 
the quantities of flowing blood to their different sizes 

14 These quantities in larger animals are very disproportionate to 
the bulk of their bodies, m comparison of wbat the} are m lesser animals, 
as estimated in this table 

15 But as tn the bigger animals the blood had a longer coarse to go, 
and must therefore meet with a greater resistance, so we raa} observe 
m this table, by comparing the perpendicular heights of the blood in the 
tubes fixed to the arteries, that the force of it in the arteries is m the 
mam greatest m the largest animals 



16 And supposing the Mood vessels in the man and horse to be cquall} 
distnbuted in all their homologous parts, that is if the} are proportion 
able to their respective weights then the blood must move in them 
reciprocally as the times, m which quantities of blood equal to their 
rcspcclivs; we^ht^ pass thru ’ JJhcir hcartsv as 60 to 17 minutes 

17 So that notwithstanding the arterial blood of a horse w propelled 
with a greater force than that of a man, }et U moves the slower m the 
horse, on account of a greater number of ramifications, and a greater 
length of vessels iii the larger animal 

18 When I compared the proportion, that the area of the transverse 
8<ctiona of the descending aorta Iwars to the flesh and other parts which 
the} supply with circulating hlood I found it to lie as follows, vtr having 
cut the liod} of a dog asunder at his heart, and first weighing each part 
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B«paratel>, anti then boiling them so os to beparate the bottes (bones) 
from the flesh, the weight of the bones being deducted from the flesh, the 
flesh, etc of the hinder part was found to weigh eleven pounds, eleven 
ounces, that of the forepait seven, pouutls and two ounces 

19 Now the areas of the transverse section of the arteries of these 
flve animals are b} measurement as follows, tt; 

20 








la tlie Hare 

1030 

OC77 

0 309 


0412 

Ox 

lJi39 

0912 

0 85 

by Computation from the 
^bovo foant] proportion ot 

ojssa 

Sheep 

0172 

0 094 

0 0S2 

0.057 

Doe 

0 47C 

0 3S3 

0 240 

'Jesh from the hin Icr and 

0.232 

lit Dog 

0 loa 

0 100 

0 075 

fore {arts 

0001 

Ctli Dog 

0 J96 

0 125 

0 093 

0 0*0 

7th Dog 

017t» 

' OlOJ 

0 0S5 


0 000 


21 In this table vse find that tin, areas of the transverse section of the 
descending and asionding aorta s of the first dog are nearly pniportionable 
to the weights of tlic rtspcctivc parts which Ihej supply with blood, and 
that in the mare and doe, the difTerincc is not grial, but greater in the os 
and sheep In estimates of this kind gml accuracy in the proportions w 
not to be expected 

22 The velocity vvith which tlic blood is tlirown out of the left vcntricK, 
being performed m one third of the limu iietwcin sytlole and syj/ofr, the 
like quantity of blood would move with an tiimhlc motion of one third 
of that velocity thro the orifice of the noihi m the split of time Utween 
each systole 

23 Since in a man a cylinder of blood of llie diameter of the orififC 

of the aorla and 7 92 inches long, is nt Cc'ich pulse impelled through a 
dilatable conital artery , its velocity would Iw greatly increased by passing 
thro' that narrower defile but the arteries coiitituully sciuling off in 
mimerablc brandies the sum of whose orifltcs arc tonsidcnibly hrgtr than 
the mom stems hence the velocity of the blood must be proporlionablv 
rebated So that as Dr James Kcill, in hw Icntamtnn l/rduo Ptiysica 
p 46, lui3 estimated it the velocity of the blood at the heart, would be to 
its velocity in an evanescent artery ns o2J3 to 1, it it had a free unein 
barrassed course through those capillary arteries J\iid since the velocity 
at Its passing from the heart to the aorta is at the rate of 146 feel in » 
minute, taking one third of tliat, tti 41 2 for its continued eipiable velocity, 
according to Dr Keill s estimate it would move but 0 00901th part of a 
loot, vt i-Rth vn a tqviv’uW, vu tlvt artetlca In Uvivt twvvc 

24, Thu would be its vdocitv there, if the blood had as free and un 
embarrassed a course thro the finer capillary arteries os [t has thro their 
larger ramiflcatioiw Hut by the following cxjierimcut, it u found, that 
the principal obstruction to the progress of the arterial tlood u in the 
capillary arteries 
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r.xrnniMEST ix 


1 I slit open \\ilh a pair of scissars, from end to end, the guts of a dog, 
on that side ^^h 1 ell is opposite to the insertion of the mosonlcrie arteries 
and >cms, and hasing fixed a tube 4 + Vj feet high to the descending 
aorta a JiUJe heJoii the heart, I poured hJood warm wafer thro’ a funnel 
into the tube, svhieh descended thcrire into the aorta, \ith a force equal to 
that, Asitli which the blood is there impelled hj tlie heart This water 
passed off thro' the orihccs of innumerabit. small capillary lessels, which 
were cut asunder thro’ the whole length of the slit gut But notwith* 
standing it was impelled with a force equal to that of the artenal blood 
m a live dog, jet it did not spout out in little distinct streams, but onlj 
seem to ouzc out at the %crj fine orifices of the arteries, m the same manner 
os the blood docs from the capillary arteries of a muscle cut transicrsclj 

2 IIa\ing pro\idcd a pendulum which beat seconds and pouring in 
through the tube known quantities of warm water, I found that 342 cubick 
inches of water parsed off m 400 seconds, or 6 C minates 

3 Then cutting all the mesenteric arteries asunder close to the guts 
and taking away the guts, I found that a like quantit> of water passed 
thro* these larger ramifications of the arteries m 140 seconds or 23 
minutes, that is, in one tliird of the time 

4 Then cutting asunder the crural arteries, which were before tied, 
and cutting off the mesenteric and cm ill gent arteries, close to tlie aorta, 
a like quantity of water passed thro’ this thus cut aorta in 0308 minutes, 
that 13 in 4, or 04G7lh part of the time, in which it passed thro’ the 
capillary arteries of the slit guts 

5 There being 342 cubick inches winch passed thro’ the capillarj 
arteries of the slit guts m C 6 minutes, that is, thirteen pounds, if it were 
blood, or 1 9C9 pound in a minute, and it being estimated in the table 
{p 147], that 4 34 pounds of blood were tlirown out of the heart of the 
dog, Numb 1, in a minute, the abo\e mentioned 0 969* pound is 1/22 
0454th part of what passes the heart in that time 

G But on weighing all the fleshl} and other inunbranoas parts of an 
other dog, through which the arterial blood passes, tliat is, exclusive of 
the bones and lungs, I found the whole w eight to be eighteen pounds eleven 
ounces, of which the slit gut weighing one pound two ounces, was there 
fore, 1/16 6 or OOCth part of the whole and there going 4 34 pounds out 
of the heart m a minute, and 1 9G9 pounds passmg the rocseiitcnck arterj 
m the wrnic time, and the slit gut weighing but IS ounces, and all the 
parts of the 1kx1> weighmg 299 ounces, or 18 pounds 11 ounces, therefore, 
1969 pounds pass thro* 18 ounces, whilst 2 371 pounds pass 2Sl ounces 
(for 43 4 - 1 969 — 2.371, and 299 - IS — 281), but 1909/18 — 01094 

obvious orrnr occur* In Ihs «><JlUon from which wc rvprfnt. It kheuM re»4 
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and 2Sn/261-. 0008474 and 01034 0008474 121 311* So Hat 

bulk Xor bulk Ibore passci! 12 91 turn's more wnter lhnnii;h the artersM of 
these sht guts, than through the rest of the arteries of the IhxIj, and that 
with a force no greater than that of the heart 

7 Mhich riav rca^onabU be atfnhuted to these seicral causes as to the 
much greater finiditi ol water than of viscid Hood, to the more relaxed 
state of these arteries m the dead than in the Imng animal, for tho’ the 
arteriea and icins of a dead animal being then freed from the distending 
force of the blood do contract, jet niUi equal forces, those of the dead 
animal will dilate more Ilian those of a ]i%c animal but this more plentiful 
flmv of water is principally owing to the grea^ difference there is in sue 
l»t«een these cut capiUarj arteries and the succeeding series's of exceed 
mg small ramifications and that at right angles thro’ which the bloo<3 
parses in its further progress towards the vein os also |o a want of the 
resistance of tho venal blood which rLstng six inches in the tube fixed to 
the jugular vein is 1/13 33 or 0 073lh part of the force of the artcrnl Moot! 
and must therefore proportionablj- retard its motion 

S The diameters of the cot orifices of the arteries thro’ which the 
water passed off, were at a mctlnim one with another, equal to twice the 
diameter of a hair, which Dr Jurin bv an aecurnte estimation, found to 
lie l/324th part of an inch, hence these arteries whieh are 1/162 inch 
diameter, as thej branch off from the mesentencks, spread themselves 
alternateh on each side of the guts, whence meeting again their inosculat 
mg branches form areola s like lliosc that are on tho leaves of trees and 
from these thus converging nrlcnes and Kap-vcssels there branch off nearly 
at right angles, without converging anj more much smaller arteries and 
from these others again, both at right angles, and like the spread fingers ©f 
a hand, in successive senes s m their progress towanLs the veins 

9 The diameters of the first scries s of thcic unconvergmg branches, 
mav m a piece of gut well injected with \crmiIion, be observed to be of 
several sires from to of the artenes whence thej rose, and the sue 
cecding ones finer and finer to ncarlj l/3240th part of an Inch, that is so 
fine, that onlj' single blood globules can pass them into the veins, here there' 
fore, BO viscid a fluid os the blood must needs meet wilh a verj great resist 
once 

10 These reticular converging arteries bv licing thus inosculated into 
each other, both prevent olistnictions in them, and also thcrebv the most 
plentiful supplj tho next Bcnes of rcetnngtihr branches with blood, for 
if the blooil had entered the converging artenes onij at one end, its velocity 
would thereby have }>ccn more rtlanled m going the whole IcnglJi, than 
half the length of those converging arteries, bjr these mnonienible eon 
vergcncies of the arteries the Wood « more Winded and mixeil, as Is plain 
to be «eea in the Jungs of frogs 
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11 From tills experiment we see how greatlj the %elocitj o£ the ivatcr 
IS retarded m pa-ssing thro’ the several branchings of the arteries, notwith 
standing the stun of the areas of their Iraiusvcrao section is considcrabli 
peater than that of the aorta And this retardation must be still peater 
to the blood which is both a posscr and more v iscid fluid than water, and 
that especially m the extreme capillarj arteries which branch off at right 
angles, and which are about l/1620th part of an inch in diameter, so fine 
that only single globules of blood can pass them 

12 And to this resistance whicJi the bloCKl meets with in passing the 
capillary arteries, is owing the great difference of the force of the blood 
m the arteries to that m the %cins its as 10 or 12 to 1 

13 For tho' the velocity of the blood at its first entrance into the aaria, 
depends on the proportion the area of its orifice bears to the quantity 
throini into it at each systole, and also on the number of those systotes m a 
given time yet the real force of the blood in tlie arteries depends on the 
proportion, which the quantity of blood throini out of the left lentncle 
m a given time, bears to the quantity which can pass thro the capillary 
arteries into the veins, in that tune 

14 But the resistance which the blood meets with in those capillarv 
passages may be pcatly varied, eitlier by the different degrees of t!ie 
viscidity or fluidity of the blood, or by the several depccs of constriction 
or relaxation of those fine vessels, instances of which may be seen in 
Experiments 15, IG, 17, 18 

15 And as the state of the blood or blood \ esscls is in these respects 
continually varying from divers causes as motion rest food cvacua 
tions, heat, cold, ic so as probabh never to be exactly tho same my two 
minutes, during the v^hole life of an animal so nature has wisely pro 
Tided, that a considerable variation in these shall not greatly disturb 
the healthy state of the animal 

16 AYc may make a pretty near estimate of the force of the blood in 
the capillary vessels in the following manner, txz taking the diameter 
of n blood globule to be as above l/3240th part of an inch which I etwen 
hoeck has observed to be of the same size both in small and great animals, 
and allowmg these capillarv vessels to be a small size larger than the 
globules, which sivun in and arc earned along by the senim which sur 
rounds them on nil sides we may therefore well suppose one of these vessels 
to be double the diameter of such a globule, t w l/lC20th part of an inch, 
or 0000617, the periphery therefore of this vessel will be 0 001939, and its 
area 0 000000298, which multiplied by SO, the number of inches to which 
the blood rose in the tube when fixed to the artery of the dog Numb 3, 
gives 0000239 parts of ciglitj cubick inches of blood or of 21 416 grains 
equal to 0 515 parts of a gram But the resistance of the blood m the veins 
of the same dog being found equal to six inches height, or 1/13 33d, or 
007 j parts of eighty inches, this 1/33 33d part *= 003039 being deducted 
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shoulder blade, and sometimes on that atm some inches below the shoulder 
and vtct tersa the right shoulder or arm has m like manner been afEceted, 
when the scratching lias !)cen mode near the left knee, but this effect docs 
not always follow tJierc are manj instances of the sympathy of the norves 

21 That the animal spirits, ivhether the} act within or on the outsides 
of the nerves, arc elastick, seems probable not onlj from their great actmtv 
and energy , but also from the sudden and strong effects that sulphureous 
vapours, whidi are known to destroy elasticity, are found by cTpencnce 
to have on them Thus the fumes of burning brimstone will instantly 
deprive all animals whatever of life thus also the subtile and most pene 
trating fumes of fermenting spirituous liquors, are known cither to strike 
those instantly dead who smell to them, or to infatuate or render paralytic 
for life, those who smell to them in lesser degrees Thus also the sulphureous 
foetid fumes of burnt feathers etc have an effect on the disordered spirits 
of those who are m fits Thus also asm focUda, castor, &,c which abound 
with a subtile sulphur, are found to be friendly to the spirits of the 
hysteric, as on the contraiy are many fumes most offensive to the spirits 
of others 

22 If the skin be Head off the belly of a live frog and the abdomen 
opened on each side, so as that its strait muscles may by drawing a 
little on one side, have a strong focal light cast on the inside of them, 
if in this posture those muscles be viewed thro’ a good microscope, the 
parallel fibres of the muscles are plain to be seen with the blood running 
alternately up and down between each fibre m capillary arteries so fine 
that only a single globule can pass them If the muscle happens to act 
while thus viewed, then the scene is instantly changed from parallel 
fibres to series’s of r/iomhotdal ptnnwluf, v\hich immediately disappear 
as soon as the muscle ceases to act It is not easy to get a sight of this 
most agrccalile scene, because that on the action of the muscle, the object 
is apt to get out of the focus of the microscope but those who are expert 
in the Use of those glasses may readily move them accordingly I have 
found small frogs best for this purpose vtz such as arc not above % or ^4 
of their full growth Stimulating the foot of a frog, will sometimes make it 
contract these muscles The frog must be fixed in a proper frame If re 
peated observations were made on the muscles thus in action it might per 
haps give some farther insight into the nature of muscular motion 

23 It may not be improper here to take notice, that having about twenty 
seven years since, read the unsatisfactory conjectures of several, about the 
cause of muscular motion it occurred to me that by fixing tubes to the 
arteries of live animals, I might find pretty nearly, whether the blood, by 
its mere hydraulic energy, could have a sufficient force, by dilating the 
fibres of tlie acting muscles, and thereby shortening their lengtlis, to pro- 
duce the great effects of muscular motion And hence it was as I men 
tioned in. the preface to VoL I, that I was insensibly led on from tunc to 
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lime, into thw large field of statical and other experiments, whence we 
see what great encouragement we have to spur its on in these pursuits 
since the wonderful works of the great Author of nature are so fruitful 
m furnishing us, from its incxhaivstible fund, with fresh matter for our re 
searches, and thence with the inexpressible delight, of new and farther 
motnes to adore and praise oiir all glorious JIaker in his works 

EXPFJiniE.\T A7* 

1 As to the force with which the blood ls impel led from the right 
ventricle of the heart into the pulmonary arterj it seems impracticable 
to attempt the finding of it, bj fixing a tube to that artery, m the same 
manner as to the carotid and crural arteries of living aiiimnU because the 
animal must needs die while it is doing 

2 The area of the transvrerse section of the pulmonary artery being 
m one part, before it divaricates into branches of the same dimension with 
the orifice of the oorfa, the velocitv of the blood m that part may be ae 
counted the same as m the orifice of the aorta But tho’ the quantities and 
velocities of the blood m passing out of both ventricles he the same yet 
it does not thence follow that their expulsive forces must be both the same 
for if the blood in passing into the pulmonarv artery finds less resistance 
from the preceding blood than the blood does in entering into the aorta, 
then a less force will expel it out of the right ventricle with equal velocity, 
and accordingly as there is not so much force requinwl to drive the Mooil 
thro’ the lungs as thro' the rest of the whole body so we may observe, 
that the siibstanci of the muscle of the right ventricle has not near the 
thickness of that of the left The follow mg experiments and obsenalions 
mav give us some bf,ht into this matter ik 

3 I fixed a glass tube to the pulmonary artery of a calf’s lungs and 
then thro’ a tunnclt jioured warm water into it then wutii a large pair 
of bellows fixed to the wind pipe I alternately dilatid the lungs, to try 
if by that means the water would pass into the pulmonary vein but 1 
soon found myself disappointed, for the water flowed so freely from 
the capillary arteries thro* the tunicles of the vesicles into the vesicles 
themselves and thence into the bronchutr, as to flow plcoUfuJly thro* the 
wind pipe when it hung down m a depending pasture At first 1 ausjiectcd 
that the force of the water, which was four feet high, m the tube afilxed 
to the artery, might have hurst the thin blood vessels, but I found it the 
same m several trials, on the fresh warm lungs of sheep oxen ami calves 
even when the perpendicular height of the w atcr of the lulie was less than a 
foot and doubtless the forre with which the blood is thrown Into the lungs 
bv the Tight venlTiele of the heart la greater tlian this 

4 And that so smalf a force of water could not burst the blood vesseb, I 
was assured by the following experiment, v« I dissoUevl 4 ounces of nitre 

•E*e*rlm«>t X him wiKtfJ frooi th» prw<»nl 
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ui a pint of hot i\ater, into ishich water there fiowed from the cut throat 
of s calf, a quart and a quarter of a pint of blood, which waa kept in a 
dilated state W the nitrated water IlaMng then fixed a tube which was 
2 feet long, to the pulmonnrj artery of the above mentioned calf's lungs 
r poured gradually into the tube, of the nitrated blood, as much as the 
artery and its ramifications would contain, which was near a quart, none 
passing, that I could perceive into the pulmonary vein The lungs were 
much dilated, and looked v erj red but notwithstanding the perpendicular 
height of the blood in the tube was 2 feet, yet no blood passed through 
the tunicles of the vesicles, into the vesicles and brotickioe, for when the 
windpipe was held downwards nothing fiowed out but a white froth, a 
plain proof that when the water was less than a foot perpendicular in 
height, in the foregoing experiments it did not foroibb break through the 
bloodvessels, but must pass through pores which were too fine for the 
globules of nitrated blood to pass those pores being perhaps something 
larger in the lungs of a dead animal than vrhen alive for upon death all 
the fibres of the bodj arc relaxed \\ hen I cut a slash into the substance 
of the lungs, the nitrated blood freely flowed out 

5 And that the capillarj arteries were not burst bj the force of the 
water, seems farther probable from hence m I fixed a tube 5 feet long to 
the pulmonarj vein of a hogs lung s and poured in warm vvater which 
neither fiowed into the pulmonarj arteries nor among the bronchtae, an 
argument that this force did not hurst the veins which some anatomists saj, 
have no valves m them 

6 When I fixed the same tube to the w md pipe of those lungs and 
poured m water, it passed through the bronchme, and ran out of the onfiee 
of the pulmonary artery, but not above one-fifth so fast as when its course 
was the reverse, ttz from the pulmonarj arterj to the branchiae, m vvhich 
case it run at the rate of a pint in a minute \ et when air was blown into 
the cavity of the lungs, thro' the wind pipe, none passed thence cither 
into the pulmonary artery or vein- 

7 Another time I tried also whether the thm serum of a hog’s blood 
would pass from the pulmonary arteries thro’ the corresponding veins 
of the lungs, of the same hog, which lungs were kept warm in water, the 
scrum passed most freelj thro’ into the bronchwie, but not into the veins 
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TREATMENT OF "REBELLIOUS PALPITATION” 
WITH QUININE 




jean BAPTISTE DE S£NAO 


(Ootme»r Amertcaa Heart AMOctstloa.) 


JEAN-BAPTISTE DE SENAC 

(1693 1770) 

*'Thfory rnivetd fo eotssequenee* dr-own from facU olone, m Iho of practtee " 
— S^nac, in preface to ie Traitf de la Btrvcture dit C<cur 
(ITIO), quoted by Eenoaard 


y^HAN BAPTISTE DE SfcNAO waa born In 1633 In tbo diatrlct ol Lombce In 
0aacon7, Franca From Us birtb to tbe date of pnlillcatlon of Us first work in 
1724 DotUni: definite about Um la known, bm It Is said that at first, encouraged 
by Us parents, be decided to study for tbe ministry Eater he changed Us stndles to 
medldne 

There Is no definite knowledge as to where or when Sense studied medldne. 
Degris wrote that Eloy, In Us * ‘BlograpUcal Dictionary ’ ’ said that Sdnac received 
his Bachelor's degree Aom the FacuItS de Paris hut Degrls thought that this was 
an error, since Hahn could not find &4nac s name in the ‘ Commentaries of the 
Faculty" or In Baton's list of recipients of the Bachelor a or Doctor’s degree of the 
Faculty 

Sdnac, It is known, accepted the appointment of consnlttng physician to the King 
In 1738 and on his first publication he signed himself as a member of the faculty of 
the University of Montpellier, wUeh Nod I>egrand called the oldest university In 
Entope. 

According to Degils; It Is believed that Sdnae came to Paris when he was about 
thirty years of age In Paris he published Us first work In 1724 a translation of 
nelster’s "Anatomy"* In 1724 and 1725 he communicated before the Eoyal 
Academy of Sdences two memoirs "On tbe Organs of Respiration" and "On 
Drowning " In 1724 he became an associate member of this academy 

In 1727 he published an appredatlve account showing the different methods of 
the llthotomJsts entitled "Dlsconrs snr la mdthode de Prance et sur celle de Ban 
Touchant I’Opdratlon de la Tallle ' ' Sdnac pahllshed many more Interesting con 
trlbutions, hut none Is as famous as Us "Traltd de la Btmctnre do Coeur" {174D}, 
which we shall later discuss In more detalL 

Sfnac moved to TersalUes in 1733 where he became physician to the Royal House 
of BsinbUfr and to the Royal Hospital of Versailles 

In 1745, Bdnac cured the great French general, hfattrlce. Count de Bare (1$93- 
17S0), of a serious disease and later accompanied Um on Us campaigns. In X76E 
after the death of htxurlee, who was given Taittma'a title of " M arshal gaaensj of 
the Klng’a annles and camps,’ ’ Slnat became cUef physician to the Duke of Orleans 
and in 1752, after the death of CUeeyneas, he became chief phyalelan to Zamls XV 
He treated the dauphin during Us iDness from smallpox in 1762, and again during 
the young man’s fatal Illness from tpbercaloslj la 1765 In addition to the members 
of the court, he numbered among Us patients Madame de Pompadour 

'SSnae, 3 B. L'^aatenite i BeUter eveo dee ettais de ySvileue tur rweaye de* portie* 
d» tvrpt Sttmole, iwrt*, Ittl 
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la 1760 Md agiln In 17&ir VolUlie addressed two letters tg SCnae, The flm 
eapperted Siaae's meaoti on s eerUls eonuetoru dlrease which had deTsststed the 
conntcy mnad Terney, and the second trss a tntsalvn «t thaaha to ths "chief 
phyxicisa" for his good .w^rh in aiding some people who Ured close to a coa 
tsBlnated marsh, 

lamls XV appointed SCnic counsellor of state and superintendent of the mineral 
waters and mediclnais of the kingdom. 

S<!nac died on December SO, 1770, at the age of seventy seven years. De vas 
anrvlved hy two sons, one of whom, Gabriel S£nac de Mellhon (173G-1803}, wu a 
writer and was invited to Bmisla tn 1702 by the Bmpress Catherine H, and the 
other of whom was a superintendent of agricultural revtnnes. 

Sinac’s fame In cardiology rests, of course, on his Important work first pnbUshed 
tn 1742 In two volumes, 'Trattd de la Structure du Coeur, de sou Action et de ses 
hfaladles.' A second edition of this valuahle work appeared In 1777, seven years 
after the author's death. 

In his original work, which greatly surpassed stndies of the heart made by his 
predecessors, S4nac made many noteworthy observations. Among these are his 
descriptions In detail of the structure of the heart and the direction In placement of 
Its flbeia. He discussed the transfusion of blood Ife noted the Increase In incidence 
of cardiac disease with the increase in age and considered dilatation to be the most 
common of ail cardiac conditions 84nae related pericarditis to infiammatlon of the 
lungs and media'tinimu He acknowledged that bydrothorax played a consplctioua 
part in failure of circulatlou no was the first physician to ose qulcine for palpita 
tion. and it is this classic description which we are repuhlishing herein in translation. 
According to X.ong the germ of the modern idea of septicemia Is seen In Sfnac’s 
conception of the condition as caused by pus which fiowed back into the hiood ftom 
the loci of external ulcers. 

senac regarded ovith skeptlcL'in the remarks of early writers on "hairy" hearts; 
and on stones and worms in the heart. He believed that po)]rp of the heart wsa a 
formation occnrrlng at the time of death Sdnac entertained a cnrioos Idea about 
the remote cause of movements of the heart He thought these motions wen traua- 
mitted by an sulmal spirit situated in the brain and spinal marrow He thought of 
this spirit as an extremely elastic fiuid, which the impression of the blood on the 
delicate tta-ue of the partetes of the heart and the columns of the ventricles put 
Into action 
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OPERATION OF STOMACHIC REMEDIES 
IN PALPITATION* 


(IticluJinK the u«« of quinine In rebelllou* palpitationti 


T ub above are not the sole resources of ^r«liemo against palpitation, 
aid has been found in various remedies of whieli the properties are 
verj different These remedies are the stomachics the eonlials and 
the sedatives The stomach le ri medics have appeared to various phpieians 
as a resource against palpitations, for it fa often in the stomach that their 
cause resides, tf thev do not arise from this as an immediate cause, there w 
in manv cases an occasional cause which sets the other in motion The 
ancients attentive to sensible effects have accused flalKlence Pisanus, 
lligmer and Bartholin have had the same idea It is true that if the first 
instrument of digestion is inflated bj the action of the air that it eonlains. 
It will produce the same effects as if it >.cre full of aliment and when it 
cannot emptv itself it will agitate its vtseera and its nerves and may ex 
cite palpitation as Widehus has judiciouslv remarked The majority, he 
says, of those who are subjeit lo palpitations arc hypoekondnacs, Ihcfunc 
lions of their stomachs are dcrancod and tliw derangement troubles the 
action of the heart 


The derangements of the visecra arc thus an object that one must not 
lose sight of in the treatment of palpitations it excites them often when 
it Ls overloaded thus rrgularitj is one of the nccessarj conditions to avoid 
Uie agitation of the heart or to calm it If it comes from a vice of that 
organ sol rietj ls not less essential excess adds to this vice a new imla 
lion the viscera of the lower abdomen being overloaded, arc too much 
pressed on b\ the mass of the full stomach and these pash the blood with 
more force and give stimuli to the nerves wlneh maj trouble the movementi 
of the heart 

W hen patients are put on a regime one must facilitate digestion if thw 
IS possible, such a resource will Ite the more nccessarj If the palpitations 
arc excited by the v^^cera or if thev are occasionoil b> the derangement of 
lU functions when one must first of all attempt to prevent food from 
stajing too long m the stomach and set that food of poor quality be not 
taken 

Bitter extracts and otlier simitar remedies aid the stomach to empty 
itself they act on the membranes to stimulate and urge them, they have 
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some of the Qualities of the bile, which they replace >\hcn it does not ilou 
casiis or has lost its qualities, bat tJicir operation carries with it some tlis 
advantages, they arc warming and thus it is neccssarj to avoid or to nio<l 
eratc their usage m bodies which are too sensitive and susceptible to ini 
presswns of heat The usage of carminatives necessitates the same manage 
ment these are not remedies that one can neglect as thej have produced 
happy results according to idcltus and other physicians 

If aliments degenerate in the stomach the bad qualities that they pro* 
ducc reduce to two thej become acid or rancid It is to absorb the bitter 
and to correct rancid oils that phjsicians have resource to earthj ah 
sorbents as remedies tlint maj calm palpitations The cfficacj of these 
remedies is recognued b} all obsen ers in the malady called Soda that us 
to say in that derangement of the stomach which sends into the esophagus 
a burning heat or a kind of caustic Jjqiior which appears to leave impjt*s 
sions of fire in its passage 

In general, remedies which facilitate digestion have been regarded as 
remedies for palpitation of the heart Widehus has prescribed the elixir 
dc propri5t€ (simple elixir!) Mareatus recommends Bhapontic as a proven 
remedy, he gives an infusion of it m wine with Panax round Aristolo^hus 
Greek Fennel Bnicrti has given his apjiroval to this remedy which in 
truth acts at the same time as a purgative and appropriate to hysteric''! 
affections 

Of all the stomachic remedies the one whose effects have appeared to 
me the most constant and the most prompt in viamj cases is (^mmne mixed 
with a fiftfc rhularb Long and rebellious palpdafians hate ceded to this 
febrifuge, seconded with a light purgatne 

One must place among the stomachic remedies the cordials which have 
been regarded as effective remedies against palpitation 
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ALBRECHT VON HALLER 

(1708-1777) 

"TJie Pnnc< of FhytxohguU *' 

— 'Pettigrew 

Cy tiBJlEOHT VON IZAIXSB was Tfom is October, 1708, at Beni, Switzerland 
C/X His lather waa a prominent lawyer ana Alhrecht was Ms tourth and youngest 
son. Young Haller Bhowed a large capacity for knorwledge In early cMldhood At 
tie age of four fce expounded the Scriptures to the servants, at eight years ot age, 
be bad written 2,000 brief blograpMes and by the time be was ten years old be bad 
written a brief lexicon of Greek, Hebrew, and Chaldean. 

Haller continued to astound bis family with his intellectnal acMevements, for 
at the age of twelve ho began to write verse When he was either toaiteen or 
fifteen, we art told, he wrote an epic poem of 4,000 stanzas on the ■ 'Origin of the 
Swiss Hnlon of States." At this time he also translated Ovid, Horace, and VlrgU 
In 1723 Bailer matriculated at the Ualyerslty of Tttblngen. Two years later ha 
traveled to Holland, where ho studied under the tesowsed Boerhaave He later 
wrote a commentary on the works of his great teacher At the age of eighteen, 
Haller received his medical degree from the University of lieyden. In his disserta- 
tion he disproved Coschwitz’ gapposed discovery of a new salivary duct, Haller 
proved this anatomic structure to be a blood vesscL 
After receiving bis degieev traveled to Prance and Bsgtand where he 

studied for a time before returning to Switzerland. Then he vrent to his native 
country, studied mathematics under Bemonilll In Basel and later returned to Bern 
to practice medicine In 1734, when the Bepubllc of Bern established an amphi 
theater, Haller was invited to give demonstrations in anatomy 

With the fouadlng of the University of Gdttlngen In 3735 Haller was asked by 
George H, King of England, who was also Elector of Hanover and Brunswick, to 
fill the chair of anatomy, surgery, and botany Haller accepted and remained in 
Cdttingen for seventeen years. At OSttingen he founded the Anatomical hloseum 
and laboratory, the Botanical School and Garden and the Department of Obstetrics. 
He also founded there a Jonrnal entitled ’ Gdttlnger gelehrten Anzelger," to 
which he contributed more than 12,000 book reviews During this time, also, he 
tecelved attractive Offers from Oxford, Eeyden, and Berlin, hut refused them all. In 
17S2 the Emperor Joseph conferred a baronetcy on Haller This he did not accept, 
Haller returned to Bern In 17S3, where ha remained until Ms death in 1777 In 
Ms last days he suffend from an inflammatory condition of the bladder so painful 
that he could be relieved only by Urge doses of oplum- 

The most productive period of Haller’s literary career began in OBttlnfea, He 
was perhaps^ the most prodJgicms and versatile writer of all times. According to 
OarrlaoiQ, while Haller was In OSttlngen he wrote some 13 000 sMentlflc papers. 'We 
have mentioned hla 12,000 book reviews contributed to the Journal he had founded. 
At GBttlngen, also Haller began bis classle experiments on nerve renslbillty and 
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ffltucuUr UriWbility which were to he pnhUshed in 1757. *t GSttiageo ha bit 
the fonsdstlon /or hia hnse and znort aathorltative work b> phyaloton’. *‘£lmceu 
PbTttetogUe corporis hxsiaaBl.’' This wss pnhWshtd in nus« ’colaBses »t iMosat 
tnrn 1759 to 1769 

It is iffiposalhle in this hrlef account even to mention sU of Haller's costtlha 
tlona to medltlae Aa far as we know, he waa the first to dtsciibe calcification t' 
the peiicaidinin. This description we are including herein. 

Before Haller pnbliabed hla great work on physlologp, he contrlhuted eeveni 
monographs on physiology and Its relationship to emhryOlo^. clrcnUtlon. reprodue 
tlon, formation of hone and irrltahllity 

According to Bemmeter, the principal contrlbuttana of llaller to anatomy were 
(1) a demonstration that the so^aBed aallTary duct wia a vein, (2) an UtvestlgiUon 
of the respiratory muscles and an eahanstlve description of the diaphragm, with an 
Interpretation of the Intercostal muscles as elevators of the rihs, (3) a demanstratloa 
of the uterine mnsculatnre, i*) a demonstration of the coni vasculosl, (5) a correct 
description of the musculature of the heart and an accurate description of the perl 
cardlnm and the valves in the veins, (6) a description of a sumher of hitherto na 
known arteries, t7> rtcogaltion of the higher aituation of the hladdet above the 
pnhes In children, (8) description of the omentum and (9) demonstratian of the t«b 
celluiosa as a connective tissue suhstance 

To cardiac phyiiology Haller made many contrihuttons. He stressed the change) 
of tha heart occurring during coattactloa and. he was familiar with the influence 
of gravity a_nd respiratory aspiration of the thorax on the circulation of the velcs- 
He also succeeded In demosatrating the automatism of the heart. 

Haller gained nnlversal admiration for his several works on botanical snbiects 
and In his “Ilistorla rtlrplnm indlgenarum Hflvctiae" he described 2186 fpedes of 
plants. He holds an taporiMit place in the history of Oerrosn literature, his poetry 
having been regarded as outstanding His well known poem. “The Alps.’* was pub- 
lished In BngUsh in 1729 Twenty-two editions of It were published in Oennan and 
it sm also translated into rreuch, Italian, and Latin. He ilM contributed to history 
hla splendid biography, Life of Alfred the Great “ 

By all means, mention should bo made of his numerous hib Ho graphic tmdertakinga 
Haller had mads it a custom to write a concise aummaiy of the books be read. HU 
“Bibliothecae," comprising hla hlbliographles on anatomy, botany, surgery, and 
medicine, compiled from hU lifetime of reading, include 62,900 worktl According to 
rultou, aeart to the ‘ Index Catalogue of the Burgeon otneral's Office" of the 
trnlted States Army, this coUectlos represents the greatest compilation of medical 
titles ever araembied Hot only is it an index to the world's medical literature up 
to and including Halier'i era. It la also a compendlnm in which each sutbor'i 
biographic data are given, a summary of the work is presented, critical comments on 
the author’s viaerm ate offered, and other eou-tdenUons that Hallet thought of In- 
terest aro Included 

Haller was married three times. His first two wives died and by his third wife 
he had eleven children. Of these, foot sons and four daughter* lurvlYed him. Among 
the few honors that he chose to accept were membership in |he Academy of Sciences 
of Paris and fellowship la the Boyal Bocleiy of London. Oostavus IB. King of 
Sweden, also made him a knight of the Polar Star 
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DESCRIPTION OF CALCIFICATION OF THE HEART* 


But the following unusual disease is xvorthj to be remembered from 
jt a roost admirable >oung person died not long since The mother 
of the bo> I perceiied on medical examination eight years previously to 
be subject to palpitation of the heart the youth now fell into the same 
illness He himself on the dav of his death was without the pulse which 
you feel in the wrLst however I found the carotids to be violently throb- 
bing {The pavient) chilling then drenched with sweat I rclnctanlly gave 
a bad pri^osis 

Shortly after deatli w e opened the body The pericardium of the I fart 
and the pleura of the lungs were everywhere attached and all over the 
surface of the jicticatdium were white hard masses some firm and some 
filled with white material like pus These hard swellings were totally 
and indissolubly united to the pencanlmm by bands The scmi stone 
like inferior part of the right ventricle was strongly adherent to the 
pericardium by a mass of tophaceous calculi like fine sand The sirios 
between the two membranes of the aortic valves was hard and in part 
stony In the aortic valves 1 elween the membranes there was a strange 
material m fact the tendons which held back these valves were even 
found to be fieshy and with variable bony scales 

But a special disortler was concealed in the valves of the pulmonary 
vein These were all excessively hacti and solid tliev were completely 
filled with stony material to the extent that the fibres grated wl enever 
they were cut Fven the tissue of the pulmonary sinus was forroetl of 
atony material Neither the heart nor the great vessels exceeded the 
usual size 


The patients age twenty years increases the ranty of the disease 
The heart of this youth was not stopped up neither was it satisfactonlv 
open It lacked alternate rest without which no heart can live Now 
the left ventricle received blood with great difficulty from its simis an 1 
by its contrartion sent it through the rigid opening of the osseous imtml 
valves to its Sinus Thus from the aorta in like monner the blood coull 
return between the inexplicably rigid aortic valves into the heart 
V. hence, with the heart perpetually stimulated it palpitated umnter 
ropted^y anft smec it etro^fi no't send eiiotigh Wood to the hratn in this 
manner a stupor was prodnc«l like that which befalls with loss of blotwl 
from venesection or from wounds. 
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1761 

JOHN BAPTIST MORGAGNI 


DESCRIPTIONS OF MITRAL STENOSIS, HEART BLOCK, 
CALCAREOUS STENOSIS OF THE AORTIC VALVE 
WITH REGURGITATION. CORONARY SCLEROSIS. 
AND ANEURYSM OF THE AORTA 




JOHN BAPTIST MORGAGNI 

( 1682 - 1771 ) 

t^ho hate duseetetl or turpected many (hadies), have at leatt learned 
to tchen othert, vho are tgnorant of anatomy and do naf fol« trortble to 

attend to it, are in no dovit at all ” 

— Morgogtii, letUr 16, article 25 , of De sedxbut et 
caiuiA morborum, after Adoina 

Cyi/f ORQAQVI was hom ca TebrasuTr 25 sear Bolagsa xt Tcril, at t&at time as 
a/iL important Italtaa towm He matriculated, at tlie VstTersity of Bologna, 
where he studied under the faculties of philosophy and medicine He was graduated 
from Bologna in 1701, with high honors from both faculties 

Soon after graduation Morgagni accepted at Bologna the position of prosector 
in anatomy ssder the famous teacher, Antonio hiatia Valsalra, a frupil of Malpighi. 
Morgagni assisted Valsalra in the preparation of the latter’s famous work on the 
anatomy and diseases of the ear.i This work was published In 1701 

Morgagni esteemed Vabalva and later edited the anatomic wilUnga of his fonucr 
teacher. Morgaeni’s editing of Valsalva’s work was ropplemented hy some of his 
own observations, and be later added a memoir to the life of Valsalva (1710> 

Vnien Valsalva resigned bis position to accept an offer at Parma, Morgagni suc- 
ceeded blm at Bologna as demonstrator in anatomy. In 1706 Morgagni became 
president Of the Academia Inquletomm of Bologna. At this time he puhllahed In six 
parts his first notable work, “Adversaria anatomlca,” comprising the substance of 
bis communications to the Academia. Therein are contained some of bis independent 
discoveries, more especially, as Ktcholls points out, “in counectlou with the muscles 
of tbo hyoid bone, the uvula and the larynx.' ' 

After some time, Morgagni resigned his position at Bologna and went to Padua 
and Venice, at which universities be continned his anatomic studies for the space 
of two to three yeaxa. He then moved to his native town, Porll, and began the 
practice of medicine Although Morgagni was successful at the physician’s art he 
did not enjoy the practical aspects of medical practice, and. therefore, on the death 
of Domenicho OngUelminl, bo accepted a chair of theoretical medicine In the 0nl 
verslty of Padua made vacant when Antonio ValUsnlsel succeeded to OugUelminl'a 
post 

Thus began Morgagni ’a long and uninterrupted academic career, for ha taught at 
Padua natU his death fifty-one yeart later. After three years he was appointed hy 
the Venetian Senate to the chair of anatomy at Padua made vacant by the death of 
Michel Angelo MoUnettt This was the most distinguished position on the faculty, 
and among the renowned anatomists he succeeded were Vesatius, raUopins. Oasserlns 
and Bplgellns. 

Shortly alter coming to Padua, htorgagnl married a noble lady, Paola Vergleri, 
Of PotlL Pittecn children were horn of the nnion, eight of whom were living when 
MOrgagai died. 
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Moti^gnl wu popular vltti his stndeats, and his dlstlfifulshed Prtcads, accon!a« 
to Pettigrew ittclnded King Chutes Emsauel lit of SudlnU, and Pop« Ceatet 
XI, yrr, and 3Jtr and Benedict XIV In his own profession he enjoyed on Ifltr 
sationsi repotstlim and was esteemed hy Valsalva Alhertlnl. I>anc!s^ Verheyea 
Jlelster Ruysch, Boethaave Mead, S^nac, Haller Medkel, Xa> Clere raatosl, 
KlgrlsoU. Mlehelottl, hlollsettl, and nonserons others. 

Morgagni was the recipient of scIentMc honors from all Cnrope He was etected 
a memhec of the Academia Naturae Curtosotum la IDS the Royal Society of Lonaos 
In ir*! the Academy of Sciences of Paris la 1731 the Imperial Academy of Bt 
Petershurg in 1735, and the Academy of Berlin in 17S4 

Apart from Us acieniiac studies, htorgagnl was a man of nnusttal attainments, 
He wrote on philology archaeology literatnre and history Nlcholls mentioned 
these works as typical Morgagni s letters to Zionclsl on the Manner of Cleo- 
patra a death. Commentaries on Celsns and Sommonlcns, and notes on Varn, 
Alplnus, Vegetlns, Colnmello, and Vitruvius, as well as archaeologic papers on the 
districts around Ravenna and roili 

It was not nntll 1761 when hlorgagnl was seventy nine years old that his mono 
mental work, De sedlhus et cousls morbonun per anatomen iodagstls Ubrt 
qulnque was published. This work has Inanortallacd Morgagni « the fathet of 
pathologic anatomy chiefly because the records of posVmortcm descriptions are 
comlated with clinical observations on a grand scale In addition to the fact that 
ha was the first to describe many diseases. Before hforgsgal a work was published, 
the standard printed work on the subject was the Scpulchretnm of Theopblhu 
Bonetns, published at Geneva thieo years before hlorgagnl himself was horn, This 
work contained what was known about morbid anatomy op to the data of the pub- 
lication. The more Morgagni studied the Sepulchre turn, the less ssttriled with 
K he became and finally ho concluded to supplement it with his own observstlens. 

As was the custom of the time hlorgagnl wrote his observations in the form of 
letters to a friend, a procedure that resulted In the production of aevenly letters. 
The letters were then returned to Morgagni, were revised and published In a huge 
work of five books. 

The five books of lie sedlbus el tausls moihorom deal with (1) diseases «f 
tbe head, (2) dlseares of the thorax, (3) diseases of the abdomen (4) diseases cf 
a general nature and diseases requiring snrgleal treatment and (5) such thlagi as 
were added to the other four books. 

The work Is based on the results of CIO postmortem examinations generahy 
occurring in Ms own experience hut occarionally token from the unpublished notes 
of Valsalva and AlbertluL 

Morgagni devoted several letters of De sedibus to a study of the diseased 
heart in which he aecnratelp described tbe principal cardiac lesions which he foand 
after the death of hts patients. We have chosen to reproduce hli closxie desertp- 
ttons of <l) mitral stenosis, <’’> heart block (3) calcatreua steooria of the aortic 
valve with regnrgltatiott. (Ij coronary seleioiis »nd fS) aneurysm of the aorta. 

As we haro noted in our study of neberdee, Morgagni also included an early 
description of angina pectoris, which he noted tn and publlibed in his P* 
•earons la YrSl Irtft. 1 p. W'j Morgagm tfnservea ihab ceriaCm toswtiw*, -suth 
os asthma and dyspnea, fonaerly eonsidtted to be the tevuSt of pairsonscy dloeore 
olio might be caused by diseases of the heart. lie suggested tbs potslble ntitloo 
ship M did many of his predeeesaors, of syphlUi to aneurysm. He also described 
ntptnie of the heart, but did not mention the causa of thla condition. Ite also de- 
scribed vegetative endoeardltla. 
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NlelioQs ciUed attentlan to the fact that Uorsagni • 'cane far short of estahUah- 
ing a complete Bystem of Morhld Anatomy Morgagni conld not entirely shake 
himself free from the etroseons conceptions of disease prevalent in his day, Althongh 
the microscope vas in nso before his time, as we have shown, he does not appear 
to have nsed It in his Investigations. However, hy basing his views on personal oV 
semtlon and making an effort to harmonire clinical man}f flsta»on.<i of disease with 
the morbid appearances of diseases, Morgagni established a firm basis for those great 
principles that nsderlle modem methods of scientific research. 

Morgagni’s death occurred on December 5, 1771, when he was at the advanced 
age of ninety The citizens of Peril erected a bust to him in the principal palace 
of the town in 1763 In Drydea's “Oedipus,’' the play he wrote with Nathaniel 
Dee, are found the lines which provide an excellent strophe on the last years of 
Morgagni 

“Of no distemper, of no blast he died. 

Eat fell like autumn fruit ttiat mellowed long, 

Ev’n wondered at because he dropp'd no sooner 
Pate seemed to wind him np for foarscore years 
■yet freely ran he on ten winter’s more, 

’Till, Hie a clock worn cut with eating time. 

The wheels of weary life at last stood stUL' ’ 

(Quoted by Pettigrew) 
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LETTER THE THIRD* 

WHICH CONCLUDES THE OBSERVATIONS ON THE 
SANQUINEOUS APOPLEXY 

(DeKHpnoti of Mitral Stenosisl 


26 Peter P'asolati, an en'yra\er, at Padua, m the sixt> second year of ha 
age. jet still of a full habit and liable to no indisposition, died at the 
sery same season as Tita (in), and esen the serj dav after him m 
the folloxsing manner He had gone through no labour, had not been 
troubled xvith care and anxietj as he had been us'd at other times, 
and made no complaint of anj thing He had exen supp d hcartilj, tor 
he abraja us’d to cat freelj , and dcsir d to go to bed more carlj IhM 
usual, which he did but two hours afterwards, his wife happening to 
wake, found him not onlj dead, but even cold, and stretch d out in the 
same manner he had laj ’d himself vvhen he went to bed 
The day following, when the integuments of the cranium were cut 
into, and while the upper part of the skull was saw ’d through and taken 
off, much blood was discharg'd \ et there w as none at all c'ttravawted 
within the skull, none m the substance of the cerebrum, or cercbell^ 
and both these parts seem’d, to the touch, to he perfectlj natura t ere 
was, I say, nothing ruptur'd, nothing injur’d m any part There was 
some water in the lateral ventricles almost limpid, but m quan i y, 
and some also seem’d to flow from the sides of the ccrebc nm. w ic 
was found, as I have said, or might it not come from the tube ol tne 
vertebraet But such a quantity of fluid blood distended all the ve^els 
m and about the brain, that I do not remember to have seen “ke 
before even some small vessels, which us'd to be scarcely percep i c, 
were extremely large and turgid (i) I order'd, however, that the thorax 
should be open’d also The left lobe of the lungs w as strongly connect^ 
to the nbs, but both of them w ere sound The colour of the fat, m the 
mediastinum, w as browm , which 1 attributed to the blood remammg in 
the smallest vessels. In the pericardium w as some bloody water, but not 
mneh The heart was large, and its proper vessels and auncles turgid 
with blood, which came forth very black and gmroous while the heart 
was cut off from its larger vessels, that I might examine it the more 
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closely, out of the body The blood Tvaa also black and grunsous m tie 
%cntncles of the heart, yet not iti very great quantity The right 'alvuli 
mitralis ^sas white, and m like manner some of the scmilumr \alm 
the former were much hartler than usual and the latter a little so bat 
m both mitral ami semilunar, the membranous nature had degenerate,] 
almost into the nature of a ligament In the middle and posterior sarfaee 
of the heart, a kind of little membrane protruded, of a white colour, and 
look’d like the remain!, of an hydatid On the right auricle eTlemallv 
also were some white spots But the aorta and other vessels, as fnr as 
I could see were according to their natural appearances 
27 It docs not escape me that jou niaj think this man’s death vs rnllrr 
to be imputed to a sjuicope than to an apoplevy as well when jou eon 
sider the eclenty of it ns the sudden coldness of the body at that hot 
season and m bed or even the appearances observ’d in the heart But 
to begin with these last and to compare them with the quantity of Mood 
found within the cranium we eertainlv find greater marks of disorder 
iti the hearts of those who hid not the alightcst appearance of fainting 
and much less the most violent syncope And Galen has taught ns, that 
an apoplexy may be form d from sue h an abundance of blood withm the 
cranium though I have never seen any other case of the kind that I re- 
member Galen’s (n) words are By this means apoplexies arc brought 
on, to wit, by mucli blood ruslung tumultuously into the principle of nnima 
(ion *' Nor did I’etnis Salius (o) vrho first wrote a separate chapter on 
the sanguineous apoplexy, as 1 have mention d in the former letter (p), 
imagine, that the disorder was in general brought about by other means, 
in the cerebrum, then from 'too great a repletion of the veins, arteries 
and suiusses, with blood for which reason a very great alrictiire i* 
brought upon the brain whereby not only the free passage of the spirits 
IS prevented, but they are even choik’d up and sufToented thereby, 
«o that seiuse and motion arc suddenly lost, and the intelligent faculties 
are suspended that is a true and exact apoplexy succeeds.” Anl 
indeed such a quantity of blood could not be collected in all the vessels 
within the cranium but that the soft substance of the cerebrum and 
cerebellum must be violently compressed, both from within and from 
without, the small vessels also which escape the Senses, being stmeht 
en’d, the circulation of the blood is mtercepted and conscqutntly the 
secretion of spirits which cannot happen without it is prevcntcl for 
as there w no vacuity in the cranium and the bones of U are Incapable 
of giving way, the whole force of the pressure must be expended on the 
brain These things cannot happen to the cerebellum as it seem*, and as 
1 bare already said (q) without a sudden sufTocatioii of respiration and 
the motion of the heart being the consequeriees thereof that is with 
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out sudden death and this death if you -uould rather have it so, from 
a syncope, hut a syncope that would proceed from the head, and not 
from the heart, or if from the heart also, on account of the appearances 
spoken of, yet, at least, certainly more from the head, than from the 
heart But wherever there is a syncope from whencesoever it proceeds 
there is no reason to wonder at the sudden coldness of the body though 
I should rather suppose, that it was only a diminution of warmth, which 
seemed to a woman who was herself warm to he cold And as far as I 
can judge, you would not err much, if you should call that kind of 
syncope, which Ilerophilus (r) seems to have particularly pointed out, an 
apoplexy from the cerebellum for he says "W hen sudden death hap 
pens without anj manifest cause, then it is owing to a palsy of the 
heart ” for what an apoplexy from the cerebrum does m other parts 
of the body, the same an apoplexy from the cerebellum docs m the 
heart but m an apoplexy which proceeds both from cerehnim and cere 
helium at the same time motion is destroy’d m all parts of the body at 
once And such, I think, was the case under consideration since there 
was evidently a material cause of compression upon them both nor did I 
find that any of those symptoms had preceded which are generally ante 
cedent to a syncope from the heart or anv of jJs neirest vessels 


LETTER THE NINTH 

WHICH TREATS OF THE EPILEPSY 

fDcKriptitJn of Heart Block} 

7 To which, therefore that I may return I vvill just skim over, in 
as few words as I shall be able those manj things winch I have observ <1, 
for a long time, m my fellow citizen Anastasio Poggi a grave and worth} 
priest He was in his sixty eighth jear of a habit moderately fat, and of 
a florid complexion when he was first seiz’d with the epileps} which left 
behind it the greatest slow ness of pulse and m like manner a coldness of 
the body But this coldness of the liodj was overcome within seven hours 
nor did It return anj more, though the disorder often return'd, but the 
slowness of the pulse still remain d The first epilepsy had succeeded to a 
pain of the right hv pocliondnum which was rcsolv d by bilious dejections 
the otficr paroxysms winch were slighter, gcnerallj succeeded to the sensa 
tion of a kind of smoke ascending up to the head from the hj^iochondria 
the fullness of which parts was continuall} troublesome to the patient, and 
was certamlj cncreaa’d from the ingesta, hut especial!} from liquids And 
this being the state of the case and as the pain of the head, and all the 
marks o f its being alTccted of itself were alwont, the senior pliysicnns, who 
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hnd DOt 'vislj *d for me to be their companion in the cure of this refractory 
diBorder, less than the patient himself tmJe no scruple to pronounce that 
it arose from the irritation of the hjpocl ontlna Anti indceO as j’oa have 
It also in this section of the Scpulchretum (m), there is extant m Galen a 
Historr of a certain prammanan “who havinp abstain M too lonp from 
food liecime epileptic from no other raasc than bile " And cximplcs arc 
very common of adults (n) not onlv of children (o), ssho base been 
troubl'd with epilepsies from worms harliour d in the intestines. \nd to 
this purpose also is that observation of Spipellius (p), on a whelp thus 
kill d by worms not verj unlike to wlmli is that formerly w'rittcn bs me 
to Valltsnen and hj him pithlLsh d (q) And voii know that thisdLsordcr 
often arises also from other viscera of the bdjv biinp discas d which the 
section that I have alnady (pioted confinns (r) 

But although that kind of curt wax applusl to mi fellow-eilizcn Po„pi 
with mj assent v\hicli was proper to open elcan.se and relax the hypo- 
chondria yet ncverihelcs.s the acctssions still return d frcrjuentlv, *0 
that vse now began to fesr lost the head itself had also contrnctftl tie 
injurv, especially as upon a very ejuuk turn of the he id the cpdeplic m 
suits rccurr d and left a seme of v\ eight with slupuluess in the head 
and frciiuenlh i^ome blood eiimc together with il t mucus from the nte^ 
Wherefore ns m the begmmng they ha<l nlnady drami blood onee and 
again from the arm nrr had onutte<] to givt such things as art generollv 
of use to the bead 1 pcrsuadwl them to Id 1 1 o<h 1 be tsken awnv from those 
veins which he alxnit the anus also and that several things sboull be 
given inlcrnallv which arc rceonunendwl ns cxircmtiy proper against tha 
disea.se by the most execlhnt physicians These reiue<lies however were of 
no advantage but the bleeding whether H reliev d the head or nthev 
those viscera which art serv d with blocsl by the vena portarum vvas *» 
far of advantage tint for a short inwc tl e paroxysms were gmet When 
therefore Ihvy return d ai-aiii nion frcijncntly it was of iwc to make thr 
patient sit up sometimes to rub the lower Umbs and sometimes to tie them 
alternately with bandages thrown round alwut and sometimes to dx cup- 
ping glasses without scnnficnfion and i resently to vex the pvti nl h) 
taking them off for thus ht sctmisl to have a longer infcrmiwion froit 
his paroxysms \nd I was even asstir d that when th< v sometimes attack J 
him much more often the spirit of sidt nramotiiae apphnl to the nostriK 
liad driven them away as thev wcri coming on or even when thev were 
already in a manner liegun I ad siipi ress d them although the patient 
was entirely without the power of smtlling Thev wire for the most J art 
very short, but I \ no means slight 1 or distortioas of the eyes ogitation.s 
of the lunlis, and a susjension of all the senses, always aecompanidl lie 

(•'l t-K-t IL 10 MtxiL nU olM. I) 

((•I ibUL vrhot Sd ut>«. II {•) OIm. svd 1*4 vrbol ait Cbi. tS. In adnuns 

If) twg abi. It I I Is) Con«ll»r»t (r». a frn.tr drVrml 

(r) Ob* 1> mm »chnl 





attack oftentimes there ivas a strangulation, an<l that sometimes join’d 
together with a sterlor, and e\en, now and then, an imoluntarj cHlux of 
nruie attended But he was cxeeedinglj had that da^ on which the solstice 
happen’d, and in bke manner, that on which the eclipse of the sun hap 
pen'd 

And though j on maj suppose this might he by chance, yet you cannot 
suppose it merely accidental, that when tlie quantity of urine was cither 
natural! j or artiiiciall) cncreas’d (s) the epileptic paroxjsms not only 
liccame not slighter, hut were even \eri frequcntlj exasperated For we 
were oblig’d to ha\e regard to this excretion sometimes, when a sudden 
difficulty of breathing tons d Uie patient as he was beginning to sleep, and 
compell d him to sit up, which Bjauptom doiibtlc^ gaie us some suspicion 
of a drops} of the thorax , and the more so, because the patient told us, 
that hts right leg had, for a long time past been accustom’d to swell a 
little with water, and that even then which wJien lie told as, we examin’d 
into, the swelling was ascending up the thigh But it was eas} to cnereasc 
the quantity of urine, b} obMOiis and innocent remedies and therefore to 
dimmish the tumour, and that suspicion which was afterwards entirely 
remov’d, but not so the force of the attacks which from the encreas’d 
affiiix of unne, and that of itself sometimes opaque and blackish, was so far 
from being weaken’d, or dimmish d tint c\cn on the contrarj, as I said 
aboic, the} grew stronger and stronger M hen these things and others, 
which for the sake of mj promis d brcMtj I pass over were of no effect 
against the inroads of tlas disease, and e\cn such as had been sometimes 
useful to retard or suppress them, as I said aboi e w ere now of no advan 
tage, as the} did not continue to afford these effects, there was one thing, 
however, which was constantl} of scr\ice I mean opium given at the 
beginning of the night in quantity of half a grain I or the frequcnc} and 
force of the insults, and added to these also obstinate watchings, so 
weaken d the patient m other respects tliat w e were imder a necessity of 
gaming a tnicc bv some means or other And by this means good nights, 
and easy sleeps, were proeur d to the patient and so far was his head 
from being made hcav}, or dull, b} the use of this medicine that even the 
heaviness and dullness left behind b} the diil} attacks werebj this means 
taken aw a} , which otherwLse, that is when the use of the opium was inter 
nutted, continu’d while the former restlessness and watchings also op 
pressed Aim And, indeed, after Ac had pass'd a night of that kind which 
was far more troublesome than the rest, when to the greatest rant} of the 
pulse, which 1 mention’d in the beginning, an meqiialit} had suddenly 
been added, so that ver} often thej were pcrceiv ’d io bo even raueh mote 
rare, then not more so, than usual, and presently much rarer again, 
which s}Tnptom made us the more uneasv, because the disease, at that 
time, was wont, first of all, entire!} to obscure the pulse, and then immedi 
ately to begin its attack, and when we had tried all the remedies, rccom 
<»> via. InfrtL. It 11. 
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mended to dissohe and firornote the circulation of the blood in rain 
upon giving the opium again tlic quiet nights again tetum'd atnl 
diminish’d that inequality’ of the pu1<;c and In the continu d a<!e of opiun 
even night, it was cntirclj remov d and even the former rarity ira-v 
dimmish d. 

But pcrhaiw >ou u ill suspect whet her the ran tv of the pulse be infael 
a vco uncommon simptom to rcmiin after an cpilepsj m hypochon Imc 
patients when vou shall liavc compir d tins observation of mine with tiat 
of the celebrated Gerliczius (t) which describes the pulse of a strong 
hypochondriac man who was now and then subject to slight cpileptie 
piroxjsms ccen wiicn he was m health as being so verj slow that be- 
fore the subsequent pnisation follow d that which went before three 
j uhations would certamlj have pass d in anoUicr healthy person ” 1 at 
to rctuni to my sul ject after that no fit had now returned for thirteen 
dajs and the use of opium was intermitted the first night in Iced was i ol 
bad but the following ones faj reason of the continual watching an! 
restlessness and at length by reason of that difficulty of breaUnnp 
which I spoke of above were exccedmglj troublesome so that we v» ere 
oblig d to have reeourse again to opium in order to procure quiet nlght^ 
v\hicb nothing but opium would procure And to comprehend all m n 
few words that the attacks of the disease from being very frequent 
as thej had happen d every day in the month of June had been so far 
reduc d in their number that 1 ul one happen d m Julj one in \ugust. 
WOT more in September and after that none in the tw o next months at 
least and upwinls till f departed to teach medicine publiclj we julg J 
was owing to the use of opium given opportunclj sometimes everj night 
simctimes cver> other niv,ht and at length at the intervals of many 
nights For ly that medicine we were ohle to appease the tumultuary 
motions which arose and frequently 1 j n verj manifest Kcnsalion from 
the hypochondria to the thorax and head and bj this means procure 
a truce 1 otli for nature and art and this gave us snflicient time to 
cleanse and confirm the h3 pochondriac viscera which we ha 1 determined 
to do in the I eginning but m vam attemi ted among those first rontmusl 
tumults with which the patient was harrass d and from these viscera 
alone an 1 not from water being redun lant in thi I rain that tl esesiiHen 
commotions arose this historj or I am much dciciv'd in lee 1 evilenfly 
shews 
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LETTER THE TWENTY^THIRD 

TREATS OF PALPITATION AND PAIN OF THE HEART 

[Description of Calcareous Stenosis of the Aortic Valve with RegurgitatlonJ 

S A iroman, a little jomigcr than that laat describ'd, complain'd, in 
the same hospital, of a palpitation of the heart sometimes, but always of 
a difficulty m her breath, which she could not draw but with her neck erect, 
and still more of so great a streightneas and anxiety at her heart that 
>cry often she seem’d just at the point of death Some suppos’d her to 
labour under a dropsy of the pericardium Her pulse never was inter 
mitting, but her veins weru large She died at the tune that the genital 
parts of a woman v\erc wanted to finish the public demonstrations of the 
jear 1731, a little before the middle of March 

The thorax and belly being open'd some quantity of water was found 
la both cavities, hut there was no drops} of the pericardium The valves 
of the aorta were indurated, and one of them even bonj The trunk of 
the artery itself shew’d, up and down on its internal surface either some- 
thing honj , or something v erging to the nature of a Ijone so that the part 
of the artery which went through the bell} and which I dissected after 
demonstration of the genital parts was in the same state Nor did I find it 
bony only at the side of the inferior mesenteric artcrj , and m other places 
but even at the very division of it into the iJiacs and in several places it 
was unequal, and here and there of a whitish colour as it generally is 
when it begins to become bonj 

9 It certainly cannot be denied, that the aorta m the state I have dc 
senb d It, must resist the blood as it is driven by the heart and for that 
reason, be able to create a palpitation, a difficult} of breathing and that 
sense of streightness with which the woman was tormented But at the 
same time it is necessary to declare, wh} , out of so great a number of per 
aons in whom there was an aorta of this kind as I have already written 
to you and shall write hereafter many of them, certaml} did not labour 
under these disorders at all, or, at least, not so vehemently And in order 
to do this other circumstances, without doubt, must be added to the dis 
order of the aorta, which did exist in this woman and did not exist m the 
others, as, for instance, a different fault in the organs or a different con 
stitution of the blood, different quantity, and other things of a similar kind 
besides, that we may not seem to be alwa}g bringing m the more exquisite 
sense of the nerves, and convulsions. So in an observation of V'erdnesius, 
already pointed out (m) , after a v lolent palpitation of the heart, and a very 
great asthma, the aorta was found (o be mtemall} bou} near the heart, 
but the heart itself was found to bo of a stupendous magnitude, hard, and 
tuinid So in another person, who having been long affiicted with various 
<■»» Bptvt i» a. 4 
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disorders had been in the beginning of them \-ery tnach subjeel to a 
palpitation of the heirt the cclebrale<i Planeus (n) not onlj found the 
aorta in many places become bony, but also both the coronaries of the 
heart, and the heart itself verj large particnlarlv its right auricle, which 
was the largest and strongest of all and from henee jou may easilj 
pcrceire, that, m consequence of this one disorder, the heart might be 
more lehemently irnlated bv the blood being more strongly impellM into 
the subjected Tcntntle and may the less v> onder if in the observation of 
Crassius the sounger spoken of alrcidv m this work (o), it shall per 
haps appear that nothing else could be the cause of the palpitation but 
the right auricle being enlarg'd to the double of its usual capaeitj 
Finall} not to detain joti too long in a woman of an illustrious family 
whose palpitation of the heart was so great and so constant as to be 
heard by those who stood near her and lo discern M by those who were 
at some distance the celebrated Cohausen (p) not only saw the aorta 
entirely callous, but he even saw m the heart itself not to mention the 
lungs stirrhi, and the blood viscid and mucous 

Wherefore m the woman also spoken of bj me liesides the aorta being 
here and then, bony, or inclining to a Irony state the valves of it arc alw 
to he attende<I to For ns one of these vias bonv and the others indurateil 
so being of consequence less yielding to the blood they might encrcase 
the obstacles to its exit and on the other hand not siiflieicritly prevent Its 
return when soon after repuls d bv the contraction of the great artery, 
so that, as some portion of it return d into the left ventricle of the heart 
when tliLs ventricle ought to receive the blood that was coming m from the 
lungs it would nwcssarily happen that the retuniing portion as well as 
the portion which bad not Ijceti cxtnidcil just before must oeciipv some 
part of that space which from the design of nnliire was entirely due to 
the blood that was coming in from the lungs Which circumstanre finally, 
eoiibl not but overload both the lungs and the htart, and compel the litter 
to tlirow out every now and then with « great impetus the blood that 
stagnated in it 

And these things, which reason seems to lead us to, are confirm’d bv more 
than one observation of the anatomists Thas ^ leussens (q) In a man 
and a matron, Iroth of whom had lieen long troiibl d with a palpitation of 
the heart, and uienpncitv of Ivmg down with the held low join d with an 
inequalitv of the pulse relates that the aorta and its valves were foiinl 
to be bonv in the matron and in the man llial the aorta was vvrr f anl 
and in a manner cartilaginous and the valves not only bonv 1 iit al<o with 
fAcA- cArnrar asiwnvl'r am/ iiW asnm' fWiVf Amrjtrv iffiory , / «if/ natJt 
lest you shoul 1 jrorhaps imagine that what w as Irony should have Ixsn 
taken for being stonv tn the heart as it lias hnj pen d sonictimes in oiler 

(S) Celt!. «!• (#) reUL I# n. 4 (si Con mere. IJitfC A ITIJ Krlot |l IV 
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places For besides those which wiH be mention'd below, you wjU read 
of sjoiilar cases, here, jn the Sepidchretum, in ohsonations whidi are 
pretty ancient, os that of Gregonas Itorstms the elder (r), who found 
“a calculus concreted from tartar adhering to the membranous substance 
of the valves" of the right ventricle of the heart, and that of Jo Georgius 
Grcuclius (*), who saw one of those vaUes of the aorta which we are 
speaking of "half-consum 'd, and lost, and that part where it adher d to 
the artery even friable into a kind of sand" and there was “a Lind of 
white particle, like the nail of a little finger ' which was the part of the 
valve that the blood had lately tom away , the heart being m both of them, 
who died after a palpitation, very much enlarg 'd m the same manner as 
the left ventricle had been in that man of Vieassens 


LETTER THE TWENTY-FOURTH 

TRFAT5 OF PRETERNATURAL PULSES 

fDcscnptjon of Coronary Sclerosis] 

16 In an old man who was of a lean habit, and whom I dissected in 
the month of Dcceralier of the year 1743, the pulse had been weak and 
small, but not intermitting, when, on account of an mcarctraled hernia, 
as it IS call'd, he was brought into the hospital at Padua And notwith 
standing it was out of ray power certainly to inform myself whether the 
pulse had been m that state before this disorder came on or whether it 
was rather brought on by this disease goin d with an inflammation of the 
intestmea, to such a degree that a speedy death preiented any method 
of cure being attempted , yet the appearances which I obsen d m many 
parts of the body, and particularly in the heart itself and demonstrated 
to a very crowded circle of students are of such a nature that I cannot 
judge them to be unworthy of being eommunieatcd to j ou 
As I examin’d the external surface of the heart the left coronary artery 
appear'd to have been chang’d into a bony canal from its very origin 
to the extent of many fingers breadth, where if embraces the greater part 
of the basis And part of that very long branch, also which it sends 
dowm upon the anterior surface of the heart, was already become bony to 
so great a space, as could be cover’d by three fingers plac’d transversely 
For which reasons, a passage was open’d on both sides, not through a 
incinbranotis canal or one which was made somewhat hard, here and there, 
by disjoin'd bony lamellae, but through a continued bony tube, which 
for hardness might with justice have been compar’d with any other hard 
bone, except that in some places it was less hard, though those were very 
aaall, a nd inconsiderable, and resembl’d the transverse lines form'd by the 
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loiots ot 8 slender reed. The Jieart then iKint; open d and some polrpoui 
concretions being taken aiw, aHhongh I saw the tubtrcles of the valm 
o£ the great Artery much harder tlian usual, and almost Imnv, )ct I found 
nothing bony either tn them, or m anv other \ sires or m that artery rear 
the heart Bat at some mlcrral from the heart and at the origins of the 
upper arteries and from thenee doiniwards quite to the dn tsions irto the 
iliaes, the internal surface of the aorta «a<? frcquentli unequal on aceonnt 
of very ha«l bony laminae tnanr of which cquallM in bigness the nail 
of a man's thumb yet I found the thm mtcmal membrane, b\ whteh 
all these ossifications were coier d to be hurt onh m one place a thickwh 
kmd of humour showing itscU there in rcgird to which and the Real 
Itself of these laminae, I shall have a more convenient opporluniti of 
speaking hereafter (i) and telling \ou what I observ d m this man, aid 
in others. And bony scales were not wanting cither at the division into the 
suljclaiian and carotid arteries, on the right side or in the lines nor yet m 
the splenic in particular m which tliey were found wry tliick, quite to the 
spleen Neicrthelcis within the cranium and in like manner, Iwth in the 
upper liraba and in the lower limbs I observ’d nothing liony m the 
arteries, although this class of vessels was m the limlw more firm and 
hard than imal and perhaps even somewhat wider thsn they generally 
arc and while I was cutting into these aiicncs I saw that the blood which 
remain'd m the crural \ esse Is ivas not fluid indeed set not polyyioiw 


LETTER THE TWENTY SIXTH 
TREATS OF SUDDEN DEATH FROM A DISORDER OF THE 
SAN'QLf/FEROOS VESSELS ESFEC/ALLV THOSE 
THAT UE IN THE THORAX 

tDeKrlrlloO of Ancuryini of ih* AortiJ 

0 A man who had Iwn too much giicn io tht t screw of icnnLs and the 
abuse of wine, was, in coascquence of both these irngularitics, acU'd 
with a pam of the right arm and aoon after of the left join d with a 
fever After these there appear’d a tumour on the upper part of the 
aternum like a large hod bv which appearance some nilgnr aurgeoiis being 
deceiv’d, and either not having at all clKcri d or having neglected, the 
pulsation applied such things as arc gincralh us d to bring these tumours 
to auppuration and lhrs« appheatiotis were of the mmt violent kind. 
As the tumour still cncrcas’d others applied emollient ircdieioes, from 
which It Mcnv’d to them to W dimmish d tliat is fron the fibres being 
rubb’d with ointments and rcloa d whereas tl ev hid t>cen ficfttre grcatlv 
imtated by the applications But as this furamstanec relateil rather 
l») rs>i»t !• a sa 



lo the common integuments, tlnn to the tumour itself, or to the roats that 
were proper thereto, it not only soon recover'd its former magnitude, but 
even was, plainlj, seen to cnoreasc cvcrj day 'Wherefore, when the patient 
came into the Hospital of Incurables, at Bologna, which was, I suppose, in 
the jear 170i, it was equal in size to a fjninee, and what was much worse, 
it began to exaude blood m one place , so that the man himself was very near 
having broken through the skin (this being reduc’d to the utmost thmness 
in that part, and he being quite ignorant of the danger which was at hand) 
when he began to pull off the bandages, for the sake of showing his disorder 
But this circumstance being observ’d, he was prevented going on, and 
order’d to keep himself still, and to thmk seriously and piously of his 
departure from this mortal life, which was very near at hand, and m 
et (Cable And this really happen’d on the daj following, from the vast 
profusion of blood that had been foretold though not so soon ejcpected 
by the patient Nevertheless, he had the presence of mind, immediately 
as he felt the blood gushing forth, not only to commend himself to 
Qod, but to take up with his own hands a bason that lay at fais bed side , 
and, as if he had been receiving the blood of another person pat it be 
neath the gaping tumour, while the attendants immediatelj ran to him 
as fast as possible, m whose arms he soon after expired 
In examining the bod> before I dissected it, I saw that tliere was no 
longer any tumour, masmneh as it had subsided after the blood, bj 
which it had been rais’d up externally, had been discharg’d The skin 
Was there broken through, and the parts that he beneath it with an 
aperture which admitted two fingers at once The membrana adioposa 
of the thorax discharged a water during the time of dissectfon with 
vvhich some vessels were also turgid, that were prominent here and there. 
Upon the surface of the skm m the feet and the legs In both the cavities 
of the thorax, also, was a great quantitj of w ater, of a yellowish colour 
And there was a large aneurism into which the anterior part of the 
curvature of the aorta itself being expanded, had partly consum’d the 
upper part of the sternum, the extremities of the clavicles, which lie tip 
on it and the neighboring ribs and partly bad made them diseas’d, by 
bringing on a canes And where the bones had been consnm 'd or affected 
with the canes, there not the least traces of the coats of the artery re 
main'd to which, m other places, a thick substance everywhere adher’d 
intcmall}, rcsembbng a dry and lurid kind of flesh, distinguish’d with 
some whitish points, and this siibstance you might easily divide into 
many membrmes as it were, one lying upon another, quite different in 
their nature from those coats to which they adher’d, as they were evi 
dently polypous And these things being accurate^ attended to nothing 
occur'd besides that was worthy of remark 
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[Durdlet ] ‘Now, Itfofcee here You pi(cJi yowr note, dcn’t yw Ur Jaupert 
[Ur Jasper ] 'Tes * 

[Dvrdles ] ‘So I sound for myrte I loXe my hawmer, and I tap I tap, tap, tap 
Soltdl I go an lappmi^ Solid stiilt Tap again ffolloal Sallow! Top again, perse 
feting Solid >n hollow! Tap, tap, tap, to try it better Solid i» hollow, and inside 
solid, hollow ttgatn! There you are! Old '«n cmmlileil aic^ay in stone eo-gin, tn tatifi ' 

—From The Uyslery of Sdwin Dread by Charles Djckena, 


^l^'SECXTSSION as a meaiLS of testing 'wbetber walls were solid or wbetber tbey 
otT covered biding places, whether barrels were empty or fall and for many other 
purposes, innst bare been In use sines the beglanlags of drllisation. It Is snrpdsiDg 
tberetoie, that no one before Auenbniggei seems to bare thought of nsing perenrsion 
of the human body as a means of diagnosis. 


Joseph Ijcopold Anenbmgger was bom at Oratz In Strytla, Austria. His father 
was an innkeeper, and the younger Anenbmgger himself was an accomplished 
zaQsli:lan.t These two facts bad no little significance in bis development of percus- 
sion. The technic he probably learned from tapping wine barrels In his father’s Inn 
and bis good musical ear helped him greatly in the Interpretation of sounds. 


In due course Auenhrugger studied medirine at the tTnlrersity of Vienna, where 
ho was the pupil of ran Swieten who at an earlier date bad been a student of 
Boerbaave at Leyden. Van Swieten had been called from Holland to the Anstrlan 
capital by tbo Hmpress blarla Theresa He became court physician and hecauss of 
ids royal backing he was able to found the great medical school at Vienna 

rrom 1751 to 1762 Anenhnigger was connected with the Spanish Hospital at 
Vienna, first as assistant, later as physician. In 1754 he first noted the difference in 
sounds produced by striking the wall of the chest in various places. Not until he 
had pursued the line of clinical research this opened np to him for seven years did 
he publish his results sad observations The SS-page book, • laveatam novam ex 
peituaslone thoracis hnmanl ut signo abstmsos Inteml pectoris morbos detegendi," 
was published in Vienna In 1761, the same year that brought forth Moigagul’S "De 
sedlbus et causis morhorom per anatomen Indagatla llhrl qulnque ’* 

After describing the sound produced by striking the chest of a healthy person 
In different regions, Auenhrngger gave a detailed account of his method of prao 
tlelag percussion. Had he but applied his ear as well as his hand ha would have 
anticipated loSunec, But he came near to the discovery of anscnltatloa when, 
under part three of hla Eleventh Observation in “On percussion of the chest,” he 
“If at this time, whOc the patient Is coughing and spitting, the palm of the 


wrote the libretto for Antonio Salieris Vet AoueVanokeei 
ir?.** Xrrroter larrr IttrrstSaUen aus Eigennuts which was »» "J 

tfi*. Thu libretto attracted the attention of the Empress Marla Tbervi^ She artea 
54m to write another but Auenbrusaer replied that be had somelhlns better to do than 
»o wnta operas. 
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fcasd b« orer th< site of the yotslea, Le, oret the piece trhen Its exlsttace 

had heea detected hr pemtssloo — the aolse of fiold wltMa the chest tnil h« seS 
destly manifest.** 

It is of tfiterest to notice, espedaiij, the diseases which he was thle to detect 
merely hy means of the pretemattml wmnds heard through percussion, diaeaaea 
whose existence he was later ahle to eonirm by studies at necropsy. Thesa dUeuea 
Included “adrThns” of the longs, vomica, empyema, pleura] eToston, dropsy of 
the pericardium, extravasatlOB of hlood Into the cavity of the pleura or pertcirdjass. 
and aneuryam of the heart. 

Anesbrugger'a discovery vaa Ignored by thoM occupying the high pUeea of 
medicine of his day Uven hla own teacher, Baron van Swleten. for whom Asea 
brngget had the highest tespeet, was not imprcased hy the temarkable new aid to 
diagnosis. Tho only well known physicians in good atandlng who appreciated Asen 
brugger’a work at that time were Dc StoU of Vienna, who both used and taught 
percussion from 1776 to 17S1, and Charles O Budwig of Iielpxtg, The "Isveatca 
novum'* was translated Into rteach hy Boaiero of Montpellier la 1770 And al- 
though the booh went through two rreaeh editions It aecmj to have been practically 
unknown until the clinician Jean Nicholas Corrlsart, noted teachers and physician to 
Napoleon Bonaparte, revived tie discovery 

It Is tald that Corvlsart had never heard of Anenbrugger and his ••loveatum 
novum" until be read of It In the srorka of StolL lYom that time on he practiced 
percussion srtth peneverance on living subjects as well aa cadavers. After twenty 
irean of experienca he translated Auenbnigger’f work and added his om Tolaminooi 
commentaries to it in 1808, only a year before Aueobtugger’a death. Corrlsart. In Ms 
tto-page translation, gave full credit to Anenbrugger aa the discoverer of peicuaaSeU, 
but Corvltart's rtnowu at home and abroad quickly placed the discovery of Aueo- 
brugger on a high pinnacle In his preface, Corrlsart lald "I declare (com ei 
perlence, that this sign of which I treat U one of the greatest tmportanco, not only 
In detecting disease, but also in rating It, and therefore merlti ftrat place after ex 
ptoratlon of the pulso and respiration." (Quoted from Oils ) 

Notwithstanding the neglect of Auenbrugget's sign during Ms own lifetime, it 
cannot be said that he wras not appreciated He had a large practice, was noted lot 
Ms phUauthropy. had a genuine devotion to the science and the art of medicine, and 
had a high regard for the poor as ereil as the neb. 

ItU Ufa at home was happy no bad fallen in love with Marianna von Priestcia- 
berg whoa he was a itudeat, and he married her in 17M. They bad two chUdrcn. 
both daughters, one of whom was a remarkable planlit, and the other of whom was 
noted for h»r beauty and wit. 

As has been mentioned, Anenbrugger had early found favor with the zapreas 
Maria Theresa, and the Bmperot Joseph raised him to noble rank In 1761, prohsbty 
not because of Ms discovery but in recognition of Ms skill as a physician and Ms 
serrlcet to the public. 

In the latter part of his life Anenbrugger lost the sight of one eye, but the other 
was so good that bs could tell time by the town clock, which was ■ eouslilerabte 
lUstaneo from Ms window Two years before Ms own death Ms beloved wife, Msrl 
ansa, died. (They had celehntsd thetr golden aredding anniversary In ISOhJ rroa 
that Use onsrart] Auenbrugger took little Interest in life, rraalntd meet of the 
time In Ms study and enjoyed only the company of his granddaughten. IIU deslh. 
the mult of a eeid, occuntd in 1807 lie was in bis elghiy-seveath year 

l^Fnivee was one ct bU purds- 


(WJ 



LEOPOLDI AUENBRUGGEK 

ttkvzcznji SOCTORTS 
m C-^SARSO RX610 ROSOCOKIO RATlOIllrH 
nurAKICO JkXDICI ORBlXAJtlt. 

INVENTUM NOVUM 

E 3C 

PERCUSSIONE THORACIS HUMANI 

UT SIGNO 

ABSTRUSOS INTERNI 

PECTORIS MORBOS 

DETEGEKDI. 



VINDOBONJEf 

rrnt JOANNIS THOM/B TRATTNER. C*i. R*fi. 
jdjijztT, AwtJE TyrooRAXR** 


mdccuci. 




ON PERCUSSION OF THE CHEST* 


By 

LEOPOLD AUENBRUGGER 


PREFACE 

I HFBf present the HenvUr with a new sjj,n which 1 have dwcosctwl 
for detecting dLsci.'ios of thi, chest This eon^cjts m the Percussion of 
the human tJiorix wherebj acconlmg to the character of the pirticalar 
sounds thence elicited an opinion is formed of the internal slate of that 
cavitj In making puhhe me disecw erics respecting this matter, I have 
lieen actuated neither b\ an itch for wTitiiig nor a fondness forapeeulation 
hiu hj the desite of submitting to m> bn-thten the fnuw of seven years 
oliscrvation and reflexion In doing so 1 hate not been nneonsciom of 
the dangers 1 must encounter since it has alnais liccn the fate of those 
who haie illustrated or itnproied the aru and scunces bs their dLseovrnes. 
to be beset bj eiiii rmlicc hatred dotnction and calumny 
Tins the common lot I bate chosen to undergo but with tlie determira 
tioii of refusing to citrv one who is oetuatoil b\ such motives os these all 
explanation of mj doctrines, \Miat I have writtin I hais; proveil again 
and again by the tesiimonj of my own senses and amid lalmnous and 
tdlious cxcrtioms— still gmirdmg on nil ooensions, otrtmat the »«luctivf 
influenet of self love 

\nd here lest anv one si ould imagine that this new s gn has been 
thoroughly investigated even as fnp as regards the dLseases noticed In mv 
Treatise 1 think it iieeessnrv eamhdlv to confess tJiat there stdl remsin 
many defeeta to be remcdied~aud which I expect will be remedied— I 
careful olwervTition and experience Perhajis also the same obsertation 
and expenenec may lead to the dtseoverv of other t^ulh^ in these or other 
tliscftses of like value in the diagnosis, prognosis and cure of Ihoraelt affec 
lions Owing to this acknowl dgcvl imperfection it will lie neen that 
in mv dilTculties I liave had recourse to the Commentaries of the most 
dhwtricitts Baron \an Swieteii as contauimg every thing whieh eau 1>^ 
desires! Iv the faithful oliscrver of the nature in whirh means I lave not 
Olds avotleil the vice of tiHlim sand prolix writing lot have at the aane 
lime p«ss''^cd mvjelf of the firmest Imlsis wtereon to rsw most securely 



and tredJtab1>, Ibe rnduncnts of wiy discovery In submitting this to the 
public, I doubt not that I shall be considered, b\ all those Mho can justl;. 
appreciate medical science, as ha\mg thereby tendered a grateful service 
to our art inasmuch as it must be alloMcd to throw no small degree of light 
upon the obscurer diseases of the chest, of Mliith a more perfect knowledge 
has hitherto been much ^s anted. 

In drawing up my little work I ha’ve omitted many things that were 
doubtful, and not sufficientlj digested to the due perfection of which 
il mil be mj endeas our henceforth to apply m j self To conclude I have 
not been ambitious of ornament in my mode or style of writing being 
contented if I shall lie understood 

Drtrmher SJ I7b0 


FIRST OBSERVATION 

OF THB NATURAL SOUND OF THE CHEST AND ITS 
CHARACTER IN DIFFERENT PARTS 

J 

The thorav of a heaUhj person sounds when struck 

Scliolium I deem it unncecssarj to give m tins place anj description 
of the thomx I tliink it sufficient to say that by this term I mean that 
cavity bounded above bj the neck and clavicles and below by the 
diaphragm m tlie sound state the v Lscera it contains are fitted for their 
respective uses 

II 

The sound thus elicited (I) from the healthy chest resembles the stifled 
sound of a drum covered with a thick woollen cloth or other envelope 

in 

This sound is perceptible on different paits of the chest in the following 
wanner 

1 On the right side anteriorly it is observed from the clavicle to tlic 
sixth true rib, laterally, from the axilla to the seventh rib, and postcnorly, 
from the scapula to the second and third false ribs 

2 The left side yields this sound from the clavicle to the fourth true 
nb, anteriorly, and on the back and laterally, in the same extent as the 
other Bide over the space occupied by the heart the sound loses part of 
Its usual clearness, and becomes dull 

3 The whole sternum yields as distinct a sound as the sides of the chest, 
except m the cardiac region where it is somewhat duller 

4 The same sound is perceptible over that part of the spinal column 
"fbich contributes to form the clicst 
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The sournl is more (kstinct m the lean and pnjjwrtiom’* 
duller in the robust, m serj fat ixTSwjns il « almost lost The Bos' 
soTiownw region is from the *.!aMcle lo the fourth tih anteriorly, lostt* 
down the tnamniae and pectoral muscles deaden the sound Somclinitst 
owing to the presence of miwcle, the sound w dull beneath the axilla. la 
the scapular regions on the bach, OMing to the olstacle affonlxl hr lie 
bones and thick muscles there, it js also less distinct botnetunea, bat 
rarely, It exists oiTr the third false nb — owing I conceive, lo a very 
unwanted length of the thoracic caMty 

SECOND OBSERVATION 
OF THE METHOD OF PERCUSSION 

IV 

The thorax ought to lie struct, sloulj and gently nith the points of the 
fingers brought close to^iclhcr and at tlie same time extended 
Schohum Robust and fat subjects require a stronger percussion, such 
indeed as to elicit a degree of sound equal to thst produced bj a shsht 
percussion m a lean subject 

V 

tlunng percussion the shirt is lo t« drawn tight o\er the chest, or tic 
hand of the operator coicred witli a gloic made of unpokshed leather 
&eAoIium If the naked chest ls struck bj the naked hand, tlie contact 
of the polished surfaces produces a kind of noise which alters or ol scores 
the natural chRiacter of the sound 


V7 

During the application of percussion the patient is first to go on breath 
log Ki the natural manner and then is to hold the breath after a foH 
inspiration The di/Tcrtnee of sound daring inspiration expiration anl 
the retention of the breath is important in fixing our dmgnrsis. 

VII 

VlTiile undergoing percussion on the fore jwrts of the chest, the patient 
is to hold Jus head erect, and the shoulders are to be thrown back, In 
order that the chest mav j rotni le and the skin and ronaclrs be drawn 
tight osrr it a clear sound is thus obtained 

VUI 

iVhilc we are striking the lateral parts of the chest the patient Is f« 
hold his arms aerovs his bea I , as. Uicreby tlie thoracic panetes are msde 
more tease and a clearer sound obtained 

IWl 



IX 

When operating on the back, you ore to cause the patient to bend for 
%srds and draw hts slioulders towards the anterior parts of the chest, 
so as to render the dorsal region rounded, and for the same reasons, 
as stated in VIII 

Scholium Any healthy person maj make experience of percussion m 
his own person or that of other sound subjects and will thus be convinced 
from the varietj of the sounds obtained that this sign is not to be dis- 
pKcd m forming a diagnosis 

THIim OBSERVATION 

OF THE PRETERNATURAL OR MORBID SOUND OF THE 
CHEST, AND ITS QENERAL IMPORT 
X and Scholium 

To be able jtistlj to appreciate the value of the various sounds elicited 
from the chest m cases of disease, it js necessary to ha\ c learned b\ cxpcri 
ence on many subjects, the modification of sound, general or partial, pro- 
duced by the habit of bodj, natural conformation as to the scapulae, 
tearamae, the heart, the capacitj of the thorax the degree of fleshiness 
fatness, etc, etc , inasmuch, as these \ariou3 circumstances modify the 
sound lerj considorabljr 

XJ 

If, then, a distinct sound, equal on both sides and commensurate to 
the degree of percussion, is not obtained from the sonorous regions above 
mentioned a morbid condition of some of the parts within the chest is 
indicated 

Sekohum On this truth a general rule is founded and from this certain 
predictions can be deduced, as mil be shoim m order Tor I Inve learned 
from much experience that diseases of the worst description mav exist with 
In the cliest, unmarked bj any svmptoms and undiscovcrable bj any other 
means than percussion alone 

A clear and equal sound elicited from both sides of the chest indicates 
that the air cells of the lun^ are free and uncompressed cither by a 
solid or liquid body (Txccptions to this rule will be mentioned in their 
place) 

XII and XIII 

If a sonorous part of llie chest, struck with the same intensity, yields 
a sound duller than natural disease exists m that part 

XIV 

If a sonorous region of the chest appears, on percussion, enttreU destitute 
of the natural sound — that is if it j lelds only a sound like that of a fleshv 
limb when struck, — disease exists m that rcgiou 
[I57J 



Scholtum TLe nature of the mdieations nbo^e pojnteil out, wifl b» 
uadentood l>y an\ one ^ho attends to the difference of sonnd ahottd V't 
percussion of the chest and of the thij’h m hi« ow-n fwrton 


XV 

The superficial cctont of this unnatiinl souiiil (Al\ ) in a sonorous 
region IS ctmmensunte with the extent of the niorhid affection 

XVI 

It a place naturally sonoroas and non sounding onlj as a piece of AM 
when struck still retains the same sound (on percussion) when tliehrrath 
IS held after "s deep inspiration — we arc to eonclude that the disease « 
Unda deep into tlie cantv of the chest 

•XVff 

If the same results (XM) uix obtained Iwth Ixiforc and lieliind on 
points precisely opposite we arc to conclndt that the disease occupies the 
whole diameter of the chest 

Set ofimti These s ary mg results depend on the greater or less dmuna 
tion of the \oliimc of air asuallj conlaincd in the thorax (lungs), and the 
cause which occasions ihw diminution, whether solid or liquid produces 
nnalo{»mis results to those obtained hy slrihing a cash, for example In 
different degrees of emptiness or fulness the diminution of sound l>cing 
proportioned to the diminution of the lolimio of air conlainisl jn it 

FOURTH observation 

OF THE DISEASES IN GENERAL IN WHICH THE MORBID 
SOUND OF THE CHEST iS OBSERVED 
XVIU 

The preternatural or morbi 1 sound occurs in acute and chronic diseases, 
It n1wa}s accompanies a copious effusion of fluid m the thoracic carlly 

Scholium It must be ndmittcil lliat whateser diminishes the volume of 
air within the chest diminishes the natural sound of that csuty, hut we 
know from the nature the causes and the effects, of acute and chronic dis- 
mses of the elirsl that such a rt'sull is possible in these eases and the fact i» 
finalli demonatrated ly examinations after death The effect of cffitwsl 
fluids m producing the morbid sound is at once proiwl by the injection of 
water into the tbonx of a dead Ixah in which case It will )w found that 
the wund elicited ly (>creussio« Mill lie vlnrtw otec the porthn of ifc 
csvltj occtipiid bv the injected li pud 
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FIFTH OBSERVATION 

OF ACUTE DISEASES IN WHICH THE CHEST YIELDS 
THE MORBID SOUND 
XIX 

The morbid sound %sh.cl. is observed m acute diseases occurs during 
to 

percussion m acute diseases, as they will thereby ® j j^jpeullj 

and imposing on the physician under schirrus 

fevers, and s^hich haic eventuallj ended m a fatal lomics 

of the lungs 

Scholium The reason of this f ^ preternatural sound 

one acquainted with the nature of inflam -thpm'itous diseases prc'i 

may also be observed sometimes m epidemic exa emdemie of 1757 

.i, .„ to e^pt.«n,-.s to S, In .he 

1758, 1759, and m the miliary epidemic of the P^s^ ^ 
latter instance, I observed that the preternatural 
contmued to the termination of the eruption 

XXI 

The n,.rh.a sound winch occur, toward, the 
cases, IS observed, when the excretion of morbid matte 
ihc seventy of the affection 

XXII 

The morbid sound occurring m 
servablc on the fourth day , it rarely precedes, u 
Scholium This sign occurs rarel> on the hixd ^d 
fourth, fifth, and seventh day-but never later 

inflammatory affections of the pleura or ungs * ^ cough, — 

pamed by a humid cough, but not m those a - ^jg mcdiaslmam 

such (eg) as the dry « 

pcncardium, and heart At least in thffi ^ fatal termination 

not observed, until such time as they verge tow«^ 
or have degenerated into obvious abscesses or vo 

The n„,b,d «und mcreusc, « ..me oI .t, 
to U« na.urc, K.cn.y, and durat.on o! .he d «»e, .. ton® 
tionabl> to the nature, duration, and copiousness of the excrciio 
tie'*) 



ScXoIittffl The prognssive augmentation of the preternatural aounj 
depends oa the gradual deposition of the morbtfie niAtfor, which 1 hat* 
often found in such quantity as to oecupj the inferior two-thirdj of tL* 
affected side 

XKIV 

The disease m whicJi the preternatural sound is once presen* eitit* 
proves fatal {on a decretory dn, rcckoniiiR from its origin], passes cS 
with doc cxctclion or terminals m other affections, 

XXV 

The foUiming corollaries are the result of mj oltservalion of inflao 
matory dis* ascs of the chest studied under the si(^ of morbid resnuanre 

1 The duller the sound and the more ncarlv approaching that of * 
fleshj limb stricken the more sen re is the disease 

2 The more estensivo the spare over which the morbid sound fa per 
ccived the more certain is the danger from the disease 

3 The disease w more dangerous on the left than on the right side 

4 The existence of tlie morbid sound on the aupenor and anterwr par* 
of the ihest (le from clavicle to the fourth rib) indicates less Asngrr 
tlian on the mfenor parts of the chest 

5 The want of the naturnl sound behind indicatrij more danger thsn It 
docs on the anterior and superior jurt of the ehest 

C The total destitution of sound over one whole aide w generally 
(passim) a fatal sign 

7 The aliscnce of sound along llie course of the sternum w a fatal aign- 

6 The entire absenee of the natural sound over a large space In the 
region of the heart w a fatal sign 

hfAohiim I have sometimes oliservcd tJiat the fatal prognostiea givxa 
m the corollaries C and 7 were not verified when the matter made its way 
outwards, or nlaccws forntdl m J arts less esscjitial to life And this 
natural process has luen often happilv iraitaded bj the ancients, ly ranter 
Ming or otherwise mewing the alfected parts, 

SDCTH OaSERVATIOV 

OF CHROVIC DISEASES W ITflfCH THE VRETERNATURAl 
SOLliVD IS OrSERVED 
XXVT 

The preternatural soun 1 observed in chrome diseases U owing cither 
to (1) so-ne hidden condition of the organs, vihieh dtwrJers tlicn with a 
slow progress and finally destroys them , or exists (2) when errtain obnous 
causes have Induced « slow diw^ratuMtion of the tame 
jtMJ 



morbid sound will caually and always be present 

XXVII ^ ^ ^ 

f first class are, (1) those which depend on here^tary 

The diseases of the first class a ' ^ affections of the mind, par 

predisposition, (2) those w ic «hich is Nostalgia, (3) 

"ue^rly ungrafEed dea.res the '-™3 "„.ak .ungs 
those which affect certain artisans, natura y P ^ ^ ng diseases 

we know by experience, though we eann P 
2 Mental affections, we find produce tl'” ® “PP j ]jave ob- 

83 causes of pectoral diseists 0 * ot^cure the natural resonance 

served none more powerful ‘i' hones And as among this 

.he ctet, ton the tetoct.on 0 '>■«““ „e„p.es 
Class of diseases. Nostalgia (commonly called heimiuhc 
to tot pine I shall tee give a " ^ ^ „„ te,l,ly .n. 

men joraiB men, not yet atriTed ,ji ,,„pe „t re 

pressed into the military service, and there y 

turning sate and soiind to their ^ “".grind nroans and 

sad, silent, listless, solitary, musing and full J of 

finally quite regardless of, and indifferent o a _ncither 

hfe From this state of mental disorder nothing and the body 

argmnent, nor promises, nor the ° of nngratificd desires, 

gradually pines and viastes away, un er 

and with the preternatural sound of minv vouths who have 

disease Nostalgia I have examined t je « ms ^ 

fallen victims to it, and have uniformly f . jg sound had existed, 

the pleura, and the lobes on that side w ere 

callous, indurated, and more or less pu arrangement 

was very common, hut is now rarely me \ , service to a certain 

has been adopted of limiting the period to military 

number of years only p,,gul.ar diseases. 

3 The various arts and occupations of Yhis 

m hkc manner as the ages, temperamen , husbandman, the 

truth is exemplified m the case of the man ’ ^^jgjncss, however at 

workers in metals, painters, etc , etc ur p j ^ gj,ggt indicated 

present, is with those arts -l^‘f^^*^“^^‘’l"haTremarked that TaiIo«, 
by the sound so often described ^ j^hours a fine dost, be 

Millers, etc who arc forced to inhale, the forced position 

come phthisical, while shoemakers, weav > ynnous occupatioas, be- 
nr .ppl.cnt.nn oS tom meak ehraU tong them 
come aslhmatical, with scirrhous lungs, e c 
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1 may here state a fact which I hacc frciiucMtly proved by disscctwa. 
hot which I cannot well account fo*- — it is thw m the abore ncntic-rf 
class of casts it » cstrcmelj rare to :find both lungs affected at the »a=s* 
tune, and, when this happens one lun,; is alwais more dweased than the 
other 

XX\'IIl 

The diseases mentioned (jd AXVJ 2> arue either iron (Da 
condition of Uie fluids, gradually produced or (2) from aealt affectiora 
imperfectly cured 

t^cAohum 1 The vitiation of the humours arises from ingcsta whirh 
cannot Iw assimilated the effect of which m producing chronic diseases u 
well known 

2 An acute distase is said to be imperfect li cured when some morbid 
arcction still remains after it in some part of the bod^ This morbid 
condition will be obsmed cither m the site of UiC primar) dij^casc, o- 
at least, in that portion of the desl which fields the morbid jourd— 
namel} the pleura or Jungs or both these together, or the mediastnom or 
pericardium ^^^len tJie pnmarj infhminiator> disease is succeeded br » 
coUectioti of pus m the chest the afTcction is readily rccogttucd, but i( 
the secondary affection is a scirrhus of the lung how often and how 
grierouslr are medical men thcrebi deceived ' Often have I met «i b 
cases of fancied convalescence from acute ft vers m which there was hardir 
any cough or dj^ypnoea or indeed any other sign of disease (as appeared 
to the attendants) but a trifling dcgri’c of irregular fever In these caws 
however, on percussion the pretcniatural sound was found over one whole 
side of the chest and Uie flnal result vras death preceded either by dropsy 
or extreme emaciation the real scat of the disease remaining pcrhap^ 
unknown to the very last 1 

AXDC 

For the above reasons it may be rcctived as a general rule in chrxrP 
diseases that when together with the indication stated \XM Uic*e are 
etu&ciatiou and debility — the case is devpemta 

^cAoJium This result is inevitable whensoeicr the diseisc docs not yield 
to medicine In such eases we may alwavs conclude that the lung of the 
side which jnclds the prclematufal sound is either compressed by wre 
foreign bodv Ls induratwl lij disease, or d«tro>c<I by *ome motbil 
acrunonj developed within lU own structure 





SEVENTH OBSERVATION 

OF THE PRETERNATURAL SOUND OF THE CHEST WHICH 
RESULTS FROM COPIOUS EXTRAVASATION OF THE FWJDS 
CONTAINED IN THE VESSELS OF THAT CAVITY 

XXX 

The fluid? contained m the ve^el of the cliest are 1 Chyle, 2 Blood, 
3 Serum and Lymph 

Scholium 1 must candidlj admit that I have never seen a case of 
crttavasated chyle I however helieve the thing possible although I am 
well aware that the thoracic duct runs outside the pleura the same causes 
that produce erosion and perforation of the thoracic panctes may produce 
tin. 

XXXI 

The extravasation of these fluids (XXX) may arise from the following 
causes (1) rupture of the containing vessels, (2) too great tcnuitj of the 
contained fluids, (3) nonahsorption of the same, etc , etc 

Scholium 1 Under this head come wounds, contusions etc 

2 Extravasations from internal causes arise from rupture of relaxed 
and debilitated vessels, during a state of plethora and o^eractivitj of the 
citcalation. 

3 A third class of causes arc obstructions originating in a bad habit of 
bodj 

XXXII 

^Vhen from these causes the fluids mentioned are poured out in con 
sidcrahle quantitj, the preternatural sound will exist o\er the space oc 
copied by them 

ScAoImm The correctness of this statement is CMnced bv the expen 
meat mentioned at the end of the scholium of XVII 

Accordmg to the plan formerly proposed (XI), I shall now proceed to 
notice those affections of the thest which are not indicated by percussion 

EIQHTH OBSERVATION 

OF THOSE AFFECTIONS OF THE CHEST WHICH ARE 
NOT INDICATED BY PERCUSSION 

XXXIII 

Certain diseases attended bv a Molont tough and thereby creating a 
suspicion that the lungs are certainlj impliiatcd arc nmcrtheless truly 
diseases of the abdomen, and affect the pulmonari organs merelv sym 
iKithctically 
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Schohunt Under this heid are ranged the gastric and convulsive coughs 
of infants pregnant •women and such other persons as have their ab- 
dominal viscera oppressed bj the Icntor of autumnal agues or a superfluity 
of phlegm 

XXKIV 

Violent coughs dvspnocas asthmas and consumptions are aLo occa 
sioually observed which originate m some mcoraprehcnsihle icritability of 
the nerves of the chest 

Affections of this sort rarch gii c rise to the preternatural sound from 
the absence of this however and the presence of a copious watery urmc 
their existence maj be prettj confidently presumed 

SIcholium Under this he id are ranged the coughs dyspnoeas and 
asthmas so common in Instencal and hjpoohondriatal agections the 
nervous consumption and asthma of old persons and perhaps we may 
add the polypous concretions found near the heart in voung subjects 

XXXV 

A slight engorgement of tl e lung a scirrhus of small extent a small 
vomica and a trifling extravasation are not Ktccted hj percussion — 
unless sometimes bv the decreased resonance of the affected part 

Schaljiim These affections are not dangerous until they reach a sixe 
when they liccome more readily discoverable by means of percussion 

XXXV/ 

There is another class of diseases of the lungs {undiseoverable by per 
cussionl in which the distinguishing symptoms arc a very severe cough 
with expectoration of fatty challtv gypseous and stony matters 

Scholium The cases arc known by the nature of the expectoration I 
have frequently observed a cough of thw kind (but without the peculiar 
expectoration) succeeding mi liarv fevers improperly treated 

M/NTH O/JSERVAT/ON 

OF THE APPEARANCES ON DISSECTION IN CASES WHERE 
THE PRETBRNATURAL SOLIND OF THE CHEST 
HAD BEEN OBSERVED 

xxxvn 

These are the following 

1 Scirrhus of the lungs 

2 The conversion of this into an ichorous vomica 

3 A purulent vomica (simple or ruptured) in the pleura lungs medias- 
tinum or pericardium 

4 Empyema 

5 Dropsy of the chest in one or both cavities 
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6 Drop?? of thepencardjum, 

7 Extensive extravasation of blood in the cavity of the pleura or pen 
cardium, 

8 Ancurmn of Uie heart 

iSicJioliuJw I V ill now proceed to notice these diseases in order prcxnmng, 
occasionalb, some aecount of the general symptoms 

TENTH OBSERVATION 

OF SCIRRHUS OF THE WNQS AND TTS SYMPTOMS 

x’xxvm 

scirrlias ot tlie lungs I mean the degeneration of the natnral spongy 
substance of the organ into an indolent fleshy mass 

ScTtoltum A portion of sound lung snims in ■water but this camiform 
degeneration sinks There is often obser\ed a vast difference in the char 
acter of these scjrrhi in respect of hardness colour and component parts, 
Thas m inflammatorj dLScases of the chest proving fatal on the fifth 
seventh, or ninth dij the lung is verj often found so completely gorged 
vviUi blootl as to resemble liver in cverj respect both as to colour and con 
sistcnce One appearance deserves to be noticed the lung is freiluently 
invested vv ith a purulent adv entitious membrane in those instances where 
In the fatal penpneumony has succeeded an acute pleurisy In chronic 
diseases of the lungs the appearances are extremely various, Frequcnllj 
they are interspersed and as it were marbled with a fatty kind of matter 
frequently along with the fleshy appea ranee they have the eonsistenee 
of cartilage, and very often they arc found indurated by meaiw of a 
thickened and black blood These varieties doubtless depend on varieties 
of the morbific matter 

XXXIX 

The presence of scirrbus of the longs, m its primaiy unsoftened condi 
tion, mav be suspected from the follow ing signs 
Together with the diminution or entire loss of the natural sound over 
the affected part, there is an infrequent cough without an> expectoration, 
or with only a scantj excretion of viscid and crude sputa During a state 
of quiescence there is nothing to lie observed much amiss either m the 
condition of the pulse or respiration, but upon anj considerable boddv 
motion, or after speaking for some time these persons become specdilv 
exhausted anxious, and brcalldess and complain of a sense of dryness and 
roughness in the throat At the same time tlic pulse, which had prevjoush 
been of moderate frequenev, liecomcs quick and unequal, the respiration 
and speech arc broken and inferrupfed bj sighs, the temporal sublingual 
and jugular veins of the affected side arc more than usually distended 
while it will 1« observed that this side of tlie chest is less moveable than 
[SOS] 



the oilier, during inspirolion Slcimwlule tlic natnral ami ammal functions 
continue to be Trell pcrfonned ami the patient can lie on either aide in 
differently 

All the ftbosc aamptonis are more sea ere in proportion as the seirrhus is 
more extensile 

ELEVENTH OBSERVATION 
OF VOMICAE IN QENERAL 
XL 

When an humour sound or morbid ta deposited from llic circulalinp 
mass m a solid form and (together vilh the extreme vessels) is after 
aiards b> means of the Mtal powers softened and eonwrted into matter 
and contained m a sort of capsule I term thLs eol lection of matter a 
Vomica 

Scholium Thw notion applies to eser\ \otmca whether produced lij a 
nee of the solids or fluids as is clear from the historv of olntruclion and 
inflammation 

XU 

I have obsersed two kinds of \ omica — the Ichorous and Pumlent The 
former occupies the lungs onl> the latter Iwth the lungs and other thorneic 
iiscera They arc both either close or communicating with the Traehaea 

Scholium. By the term Ichorous ^ omica I mean a sac containing a thin 
fluid fre<}vicnU> of a reddish >enow colour frequently of a reddish brown 
often of a colour between these different from pus and arising from the 
destruction of a seirrhus lung By Purulent \omiea I understand an 
encysted abscess of the chest resulting from the eonscrsion of an inflamed 
spot into a white thick glutinous fatly matter \\ hen these eommunicntc 
with the Bronchia and discharge any of their conlents hi expectoration 
they arc called open otherwise close or shut 

XLII 

I Ichorous t omica — If a seirrhus of the lung recognized by its proper 
signs (XXXIX) IS converted into matter it presents the following symp 
toms Tlic patient licgitus to Hngoialv and waste away insensihU (although 
the usual quantity of fcKxl is taken) with a quick eontraeted and unequal 
pulse The respiration ncn during a stale of quietude w unnatumllv 
anxious aud frequent and is remarkabh inlcmipteil liy s>t,hiug The 
forehead during the more severe attacks is sometimes covered with a coH 
sweat The eves arc dun the veins of the decks and lips are livul anil 
the tongue capecially on the affecled side l-. of a leaiUn hue At the same 
time there is neither pun nor thirst The diseaswl side however, is ob- 
servwl to le less mobile tlian natural and tie degree of immobihtv Is 
proportionevl to the bulk of the vomica into which the seirrhus has been 
1200 ) 



rcsohcd The cough is infrequent, interrupted and drj , or the ctpcclora 
tion, if an> , IS dirt} or blackish (coenosum aut fuscum) 

When things have got to this height, the appetite begins to fail, and at 
length 18 enlircl> lost, and ’wlmteier is oaten onls produees an increase of 
anxictj during the process of digestion this process hovrcier, takes place 
without any hectic flushing which alwajs accompanies the purulent ^omlea 

In some cases, when there is a dissolution of the central parts of the 
scirrhus, the abdomen and hypochondres sink m, m a verj few instances, 
the same parts are slightlj swollen, and with an indistinct feeling of 
fluclintion The urine rareh presents any deiiation from the natural 
state, sometimes, liowcscr, it is red, and with a sediment (if any exists) 
of a Cinnabar colour The stools are of natural character, except under 
the influence of medicine The extremities, even when of a livid colour, 
are never hotter than natural until a few days before death, the affected 
side is, moreover, obser\ed to swell and the hand and foot in the first 
place The patient now suffers from frequent sinkings and famlings, 
and from haiing hitherto been able to lie easily on cither side, he is able 
to remain on the affected side onlj 

2 Close Purulent Vomica — The following are the symptoms of this 
affection While the abdominal organs still continue to perform their 
functions well, there is often present a very troublesome, frequent, dry 
cough, so severe as to irritate the fauces to render the loice hoarse, and 
often to excite \omiting At this time are observed frequent irregular 
chills, followed by heat, and strong flushing of tie cheeks and lips, par- 
ticularly of the affected side A degree of lassitude is experienced, more 
remarkable after a full meal, and at the same time there is perceived a 
degree of quickness and straitness of the respiration, sufficient to excite 
suspicion of some morbid affection of the chest The pulse is also found 
to be contracted, frequent somewhat hard and unequal during the period 
of digestion, and e\en at other times it is neier in a perfectly natural 
state, — more especially under the influence of bodily motions, laughing 
or speaking 

If at this time the Vomica has reached a size to be detected by perciis 
sion, the following additional signs exist The patient is not nourished 
by the food taken, partly because it is, m a greater or less degree, re- 
I'j sm} ^ cS it*Vf jis-iVse/AyfAJiiT 

of what is retained As the disease increases, the whole process of 
rcsjuration 13 at length earned on by one lung, an incessant state of 
anxiety pre\ails, and the patient r cm sms fixed on the diseased side, 
through dread of impending suffocation if he turn on the other The 
face, hands, feet, and the affected side are oedewatous, while the op- 
posite side of the body, from deficient assimilation, hectic heat, and 
nocturnal perspirations is extenuated The urine now becomes scanty, 
red, turbid, with a copious branny sediment and soon putrefies, and the 
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scene is finally closet! with short anti asthmatic breathlessness, Lvidity 
of the cheeks It; s and nails etc 

3 Puraleat \ omica communicating w ith the Trachea — hen a \ omica 
of considerable sire discoverable by percussion bursts into the Trachea 
or rather Bronchia by a large opening it produces instant suiTocation 
if by a small aiierture it is recognucd bj the following marks By 
means of a nolcnt cough pus is expectorated which is m different 
cases white yellow saffron green brown bloody which amks in water, 
and when thrown on hot coals emits a stinking nidorous smell If at 
this time while the patient is coughing and spitting the palm of the 
hand be placed over the site of the \omica le over the place where 
its existence had been detected !>> percussion — the noise of fluid withm 
the chest will be sufliciently manifest This kind of expectoration will 
cease for some days with relief to the patient but it speedily returns 
and is alwajs preceded for four and twenty hours by an increase of 
the febrile state During this state of things and before the return 
of the expectoration if peicussion is applied over the site of the vomica 
a sound exactly like that from a fleshy limb is obtained but if this is 
delayed until tl e evacuation of the accumulated pus then there is per 
ceived a distinct though obtuse sound The slow fever which invariably 
accompanies this condition is encreased after eating and is still higher 
during the night and at these times the forehead neck and chest arc 
covered with perspiration "With the increase of these symi toms, and 
the continuation of the purulent expectoration the breath becomes 
tainted insomuch as to be extremely disagreeable both to the patient and 
the attendants The thirst contiuues great but the appetite is lost even 
for the greatest dciieicies which however spsnngly taken produce in 
place of refreshment langour end anxiety (The case vs very different 
with them whose sputa are inodorous the appetite m many being even 
great) The unne is uniformly frothy grows speedily putrid and de 
posits a viscid tenacious vihite sediment The patient now daily grows 
more emaciated tl c hones almost pierce the skin the hair falls off 
the nails become cun e 1 the legs swell at length a colliquative diarrhaea 
supervening first lessens and then suppresses the expectoration end the 
sufferer finally dies suddenly on the third day after that on which he 
began to remain obstinately fixed on his back with his legs drawn under 
him 

xun 

kimpyema — \M en a vomica (TXXVII) ascertained by percussion dis- 
charges Its contents into the cavity of the pleura, and upon the diaphragm 
LmpyeniB js produced 

Schohuwi 1 pTcmm this definition to prevent the afTcctlon now in ques- 
tion from being confounded with a vomica that has discharged its contents 
into the trschaes 
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XLIV 

If a large vonuca, whose superficial and central extent is supposed to 
have been recognized by the marks pointed out (Obs Third XV, XVI, 
XVII), shall have burst as above mentioned (XIjIII), it may be recognized 
by the following signs 

The patient who bad usually lam on the affected side, starts up vvith a 
sudden pam (as if nearly suffocated), and begs to be held m the erect 
posture 

If percussion is now applied, it will be found that the natural sound, 
which had been nearly lost in the site of the vomica, has in some degree 
been restored in that place, while it is more or less destroyed (according 
to the quantity of pus effused) over the posterior and mferior parts of the 
cheat 

There is now a very frequent cough which 13 either dry or with a scanty, 
frothj and noisy expectoration The respiration becomes lery laborious, 
with frequent famtings, and a cold sweat bedews the forehead and throat, 
the cheeks and bps arc of an ommous red while the nails grow livid, the 
pupils dilate, and death (which follows in a few hours the rupture of a 
large vomica) is finallj preceded by dimness of sight etc 

A small vomica ruptured in the same manner produces the same symp 
toms, and is equally fatal This issue however is of later occurrence and 
IS preceded by the marks of pleuro penpneumony 

TWELFTH OBSERVATION 
OF DROPSY OF THE CHEST 
XLV 

"When water is collected in the cavity of the chest, between the pleura 
(cQstalis) and the lungs the disease is called dropsy of the chest , and this 
13 said to be of two kmds, namely, according as the fluid occupies one, or 
both sides. 

iScltoftum This IS ascertained b> percussion in the living subject , and w 
demonstrated bj anatomical examination after death The general symp 
toms of this disease are chiefly the following 

1 Difllcult and laborious respiration, 

2 A cough at intervab, which is drj, or only attended by sputa of a 
thm watery nature, or occasional!} somewhat viscid, 

3 A pulse contracted, somewhat hard, frequent, unequal and often inter 
nutting , 

>1 A sense of breathlessness and suffocation on the slightest motion, 

5 An incipient dislike of warm food, 

6 Perpetual anxiety about the scrobiculus cordis, 
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7 Great pressure on the chwt, and distention of the stomach during 
the period of digestion , 

8 A TOurmuring noise about the hj poehondres, and frequent eructation 
of flatus, with momentary relief, 

9 Scarcely an^ thirst, 

10 Urine \cr> seantj, and rarelj made, red wth a latentioua sediment, 

11 Swelling of the aWomen more especiall> in the Epigastrium and 
particularly m that point on which the inenmbent water gravitates 

12 A swbUvid BwclUng of the e’ttTcrmties, cspeeiallj of the feet which 
are moreover cold to touch , 

13 Oedematons tumescence of the inferior palpebrac 

14 A pallid or according to the nature of the affection a aublmd 
discoloration of the cheeks lips and tongue 

15 Inabilit} to lie down aiisious distressing niehls with hcasiness 
jet frequently sleepless 

All these sjmptonis sarj in a wonderful manner according to the 
disease 

I’irst Kind — Dropsv of one side of tlie Chest Lcside the general 
signs of this disease above enumerated the affected side if completely 
filled with water is enfeebled (efToeminatum) and appears less mote 
able during ins])trntion In this case also the affected side yields no 
where the natural sound on percussion If the chest is only half filled a 
louder sound will be obtained user the parts to which the fluid does not 
extend and in this case the resonance will be found to sary according 
to the position of the patient and the consequent level which the liquid 
attains The Ilypochomlre of the nffetfed side is also unusually tumid 
and more resisting to pressure than the rest of the abdomen The 
palpebra baud and loot of the affected side are slightly oedematous It 
13 a remarkable fact that the leclming posture (decubitus declivis) is 
tasily borne when the chest is entirely full while the contrary is the 
ease when there remains space for the fluctuation of the water 

Second Kind — Dropsy of both sides of the Chest If fluid is contained 
m both sides of the chest the following specific signs, in addition to the 
general symptoms exist The natural sound is destroyed over the space 
occupied by the water m either side. The patients uniformly become 
asthmatic and resemble m many respects those labouring under Ascites, 
only that the former have tlicir inferior palpebrac and ban Is swollen 
They cannot lie in an horizontal posture anil are equally threatened 
with suffocation on whicheier side thev turn on which account they are 
forced to remain sitting day and night to preicnt the pressure of the 
fluid from being felt on the upper parts of the chest (which would be the 
cast on Iving down) in the same degree on which it now graiitates on 
the abdomen The effect of this state of things might lead to the aus 
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ptcion of Ascites onl> that we find on examining the patient m the 
erect position, that the hjpochondriac regions are more swollen than the 
inferior parts, which is not the ease in Ascites 
All these subjects die ns if from peripneumony, that is to say, — the 
pulse fails the whole hodj, except the chest and head grows cold the 
cheeks and extremities become In id the respiration is at first laborious 
then interrupted, and finnllj ceases altogether 

XLVl 

Dropsy of the Pericardium —^^^len the liquor pcneardti is morbidly 
increased, so as to be capable of disturbing the natural action of the 
heart, the dtsease is called Dropsv of the Pericardium of this there ore 
two species, as the fluid is purulent or serous 
Scholtam The fluid naturall) present m the pericardium accumulates 
111 still greater quantity in those who suffer a long protracted mortal agony , 
as we find on examination after their death But it is not to this accumnla 
tion, originating In the relaxation of death but to that produced by ob 
struction during life, that I apply the term dropsy I base ventured to 
dntdc the affection into two species because I ha\e often wutnessed both 
of them In the first variety the heart is rough and as it were shagged 
with a coating of the purulent matter, while in tlie latter, the organ is 
only of a paler colour than natural Many may Ije of the opinion that the 
purulent dropsy would be better classed under the head of Bmpiema but 
I shall never quarrel about words when there arc appesranees to instruct 
U3 

Signs of Ily dropcncardium — Almost all the symptoms which have al 
ready been enumerated as accompanying dropsy of the chest generally 
accompany this sijecies aim m addition to these, however, I baie observed 
the following specific signs of the dropsi of the pericardium — 

The sound m the cardiac region, which I base already stated (III 
2, 3) to be naturally more obscure than m the other parts of the chest, 
13 now as completely deadened as if the percussion were applied to a 
fleshy limb A swelling is perceived in the praceordia, which can rcadiB 
lie distinguished, by its superior resistance from the stomach distended 
by flatus 

The patients fall asleep while sitting, the body being inclined forwards, 
but they soon arc roused by the unconscious dropping of the head On 
this account, they complain to all around them of the distressing pro 
penally to sleep which they experience At the same time they suffer from 
faintings (accompanied by a pulse frequently unequal in respect both of 
Its tythm and lolumc), and indeed continue to undergo to the end of 
their wretched life, and m c^e^y position of liody, the greatest dmtrcss A 
few days Iwfore death, in many <ases, the neck is swollen, and the e^es 
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become extremely red, as if from ciying This state of things is sometimes 
tenninaled suddenly by a stroke of apoplexy, or more slowly by Icipo- 
thymia 

The some signs are furnished by percussion in the purulent, as m the 
proper dropsy of the pericardium, but in the former, the other symptoms 
are precisely the same as those which exist m the close purulent Toniica. 
In the purulent dropsy, the fluid commonlv resembles turbid whey, — ^Ihc 
thicker portions of it (quod purulentum cst) being found adhering to the 
heart like fringes 


THIRTEENTH OBSERVATION 

OF THE SYhfPTOMS OF A COPIOUS EXTRAVASATION OF BLOOD 
XLVII 

The causes of a large extravasation of blood into the cavity of the chest 
have been noticed in the Scholium of XWI The following are the sjunp- 
toms of this afTcctiom 

Sc/ioI»«m There is incessant and mdcscnbablc anxiety and oppression 
at the praecordia and on the chest, while there is constant yaclitalion of 
the body, and complete mtoleranec of the horironlal posture Percussion 
elicits none of the natural sound over the spare occupied by the extrava- 
sated blood In all cases the pulse is cxtremelv contracted, frequent, and 
irregular m every way Tlie respiration is extremely laborious with a 
frequent cough and broken by profound siglnng All the veins become 
flaccid, and the eyes arc at first red but ultmiatcly pale Cold sweats etc. 
follow, and the patient dies stertorous 

These are the symptoms when the blood flows into the cavity of the 
pleura without any accompanying lesion of the lungs when these are 
wounded, there ls also bloody expectoration, and a passage of air (o and 
from the wound in the parictes of the chest 

FOURTEENTH OBSERVATION 
OF ANEURISSi OF THE HEART 
XLVm 

■When the heart becomes so much distended by blood, accumulated in ita 
auricles and ventricles, as to be unequal to propel forward its contents, 
Jt frequently becomes thereby enormously dilated This dilatation has been 
called Aneurism of the Heart 

Rckoltum We frequently observe this elate of the heart on dissection, 
(1) in sudden and extensive pcnpneumonics of both lobes at the same 
time, and (2) in those fatal inflammatory diseases which arc noticed to- 
ward the end of the Scholium on XXII 
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The pa^hognomoatc sjgn of this affeciion is the complete /icshy sound on 
percussion existinj? over a considerable space m the region of the heart 
Whenever this sound is perceptible in the acute jmnpncvmcmy it is a sign 
that the patient wU not survive twcnt> four hours m fact, be is already 
at the last ga^, and is speedily carried off ns in apoplexj, unconscioas of 
hi3 fate 

In the second class of inflammations the sign is equally fatal, hut os 
attended by different symptoms In this case tlie patients suffer dread 
full anxiety and bj the constant jactitation of their limbs are perpetually 
uncovering thcmscUcs Older persons indeed bear more tranquilly their 
sufferings, but the younger are pertmaciouslj restless and violent Strug 
gling and talking attempting to get out of bed demanding their clothes 
and endeavounng to v alk or go about their usual occupations Meanwhile 
the eyes become dull the checks hvid and the nails and extremities arc 
tinged with a leaden hue and death is ushered in b> cold sweats and the 
gradual extinction of the pulse and respiration 

Cedant haec mtscm x» solatium tens autem medvemae cuUortbia tn 
tncremenfwm ar^ts Quod opto! 
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WILLIAM HEBERDEN 

(17J0 1801) 

*‘Gc<yd Teadert ore almtat as rare as pood aitthors ” 

— Waii^ni Heberden 

^TvUElNO the Jlleltteeath Centnry, wltlcii was ciaracterired la laedical liljtarr as 
<JU an ago of theodes aad indiTldoal STStetos, few medical men 'were outstandlsg 
Hxcept for tlie original contzllintiona of such men as ISorgagnl, Hales, Jolm and 
William Hnnter^ Ka^ar Fiiedilcb WoUT, and Jennei, as Garrison has shown (p 310), 
the century represented a period of retrogression Too few phystdana were prac 
tidng bedside medicine, and the ideas which Harvey, Bacon, and Kewton had put 
forth during the preceding centnry had sot flied the general practitioners with en- 
thusiasm. One of the reasons, other than his singnlai accomplishments, why William 
Heherden Is given a cousplcnous place In medical history Is that he made It a point 
to battle the dogma and tyrannic Ideologies of many of his contemporaries who were 
stUi wrangUng over the medical interpretations of the ancient ‘writers. Aforeover, 
In his medical practice, which was very extensive, Heherden had the modem attitude 
Of lint studying the patient as an individual and later relegatlag his Illness or dls* 
esse to its proper place la the claasidcatloii of disease 

William Heherden was hom In X,andon. He was next to the yonngest son of 
Bichard and BUsaheth Cooper Heherden. His preliminary education was obtained 
at the Grammar School of St. Saviour, Sonthwarh He entered St. John’s College 
Cambridge, In 17Zi In 1728 he was granted the degree of Bachelor of Arts. Two 
years later he obtained a fellowship In the same college In X732 he received the de 
gree of Master of Arts From that year on, he seems to have directed his attention 
to medical studies, and he received his degree or Doctor of Medicine in 1739 
During his star to medical school and while he was studying materia mediea, 
Heherden was engaged in wilting “An Bssay on Mlthildatium and Theilaca “ In 
that work he exposed the use of mithildatics as antidotes for poisons, so that these 
glsmorons drugs thereby lost their importance. The work was not published until 
1745, It ia of interest In the present account to note Heherden’s broad acquaintance 
with the classics. Not only did he call on Hippocrates to elacldate some points, 
hut he also quoted from Homer, Flantus, VlrgU, Juvenal, and others. 

In 1748 Heherden was elected a fellow of the Boyal College of Fbyslcisna, and 
in 1718 he began the practice of medicine in X.ondon. Heherden was further hon- 
ored in 1749 when he was elected a fellow of the Boyal Society Some of his most 
'Valiiabte contrlhutlons to medicine subsequently were published In the “Fhllosoph 
tcsl Transactions” of the Boyal Society 

In I7S2 Heherden married BUxaheth Martin, daughter of John Martin, a prominent 
dtiren and a member of Parliament. Jits wtte died In 1754, leaving him with two 
ions John, who died in Infancy, and Thomas, father of the well known physldan, 
Thomas Heherden. In 1780 WUUam Heherden married again, this time to Maty 
Wollaston. By his second marriage he had eight children, only two of whom lur 
Tlved their father These were Alary and William, the Utter of whom later hecame 
phyxlctan to tha King 
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Bearden, in lila practice of mediclBe, stressed the importance of experience in 
the stndp and treatment of disease He makes this loterestins comment, . the 
practice of phpslc has been more improved hy the casoai experiments of iBlterate 
nations, and the rash ones of Tagahond quacks, than hy the reaaonings of ail the 
once eeiehrated prolessors of it, and theoreUe teachers in the Mveral echools of 
Hurope very few of whom have furnished ns with one new medicine, or have tanght 
ns hettei to use our old ones, or have in any one instance at ali improved the art ef 
curing diseases.* ’i 

rrom aU pnhUshed actonnta it aeems that heth Behetden’s professionai and 
soclat contacts were pleasant He treated WUUam Cowper and Bishop Warburton, 
hut perhaps hla most famous patient was Ssmoel Johnson, whom he attended in h!s 
anal lUness. Johnson, In the codicil to his will, left Heberdea one of his books. 
According to a note hy Nichols in Boswell's ‘ Life of Samuel Johnson "a Hr Johnson 
once called Heherden, ‘ ‘I>r Heberdea, ulttronm Bomanomm, the last of our learned 
physicians.** Among Heherden s friends and colleagues were John and William 
Hnnter, FothergHI, Jenner Sir George Baker Withering, Pitcairn, and Robert Gooch. 
He also was aeqnalnted with Benjamin Pranklin, who Induced him to publish for 
the American colonies a most interesting pamphlet,’ giving instructions for inocn 
latloa for the prevention of the smallpox (1759J According to Pettigrew, Heherden 
was also on intimate terns with the Chief literary men of his day, among them Cray, 
Jacob Bryant, Mason, Cavendish, Bishop Hurd, Bishop Lowtb, Dr, Kennicott, Dr 
Jortto, Tyrwhltt, and Stuart, Hobetdea himself translated the pUya of Eurtpldea. 

George HI thought well of Heberden and, npon Queen Charlotte’s arrival In Bng 
land in 1761, ho was named physician to her, an honor which ho declined because 
he felt It might interfere with life as he wished to live it 

In 1778 Heherden was elected an honorary momber of the Royal Society of Medl 
cine of Paris. He retired from the practice of mcdlclns In 1762 His last paper, 
'•Of the Measles,” was read at the College of Physiciana in 1783 In 1787, being 
stiU rather active, he was elected vice president of the Royal Humane Society Ha 
had retired years ago, of course, from active practice and, as he declares is his 
preface to the ‘‘Commentaries,” a preface which because of its besuttfn! sentiment 
snd sage advice we have chosen to reprint in this book, he spent his last years to 
teaching what he knew to Ms sons Dr Heherden died In Pall Mall on May 17. 
ISO], In his ninety first year Included in I,eBoy Cmmmer’s prefatory essay to the 
pnbUcaUtin of the Heberden mannscript, ”An Introduction to the Study of Physic.** 
is a list of Heberden'B published writings as well as a cheek list of Heberden’s 
manuBCtlpts. 

Heberden *s major opus was. ef course his '‘Cenunentailes on the History and 
Cure of Diseases,” published posthumously hy his son, William. The Royal College 
of Physicians owns the original two volumes of manuscript which Heberden had 
carefnUy written in Latin. According to Cmmmer (P 11 12), each volume contains 
about the same material. WltUam Heberden, Jr.. In 1802 chose to have published one 
of theaa voinmes, which had been completed by the senior Heberden in 1782. The 
younger Heherden also translated the ISngllah edition of the “CommestarieA” 
published the tame year (1802) Thera were many euhseqnent editions of the work in 
both languages, for It was one of the moat popular hooks on medicine of the first part 
of the Nlneteentli Century por those who are interested in tbe evolution of medics) 


•PcKIrrew Thomas J "tillllofii jleberitcti in pnrtrali gullery tswiton, jflO 

tSTiIttaltor ant Col voL l in. 1 } it 

■noswelt. James Tie ZrJ/e o/ SamueJ Jolnean flalh imelanA Ocorse JUrntoo 1I2S 
>0) 2 !>. tots 

’lleber'len William Ftai» laelrticffoas /or hioralnlioM <a (Is esinll pnr, tp srllel «■« 

asrson mau ts eanlleS to |►er/o»— ,, . 

dutrmprr ivinted at Ih* espena 

ifsf n nn. 


thoQgbt, this book bolds man; fasdoattons. Iq Hoberdea's description of disease 
tbe keen, trained logical power of obscrratlon not surpassed 1)7 Hippoerates or 
S/desluin is noticed Tbe book represents a rarefol asalpsis of tbe professional 
experience of mote than forty yearn of active practice of a physician possessed of 
a bigb mental endowment In it arc contained bis original portrayals of Taiicella 
wbtcb be originally published in 1768 * of angina pectoris a condition which be 
named and which was first described by him in IT72J which we are reproducing and 
Us notation of the nodules in the fingers which occur In arthritis deformans. An 
actual case of angina pectoris was described in the memoirs of the £arl of Clarendon 
(1632) « and MoigagnlT presented a description of this disease (1707) It is also 
of Interest to note that at the same time Heberdca reported Us eaw^ Dr EoagBon* 
of Besanqon wrote a letter about it concerning a captain of cavalry who had d 
nnexpectedly during an attack of pain situated in the retrosternal region. The 
pain appeared after effort, similar attacks having occurred before Several other 
accounts of angina pectoris were then reported, including Some s account of John 
Hunter's angina pectoris, which we are also reproducing But none was so clear and 
concise as the classic of Heberden who not only gave the disease its name but also 
gave it a masterful description. 
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COMMENTARIES ON THE HISTORY AND 
CURE OF DISEASES* 

PREFACE 

P LUTARCH says t that the life of a vestal virgin was divided into three 
portions m the first of Mhich she learned the duties of Iicr profession 
m the second she practised Ihem and in the third she taught them to oth 
era This is no had moilel for the life of a phj siciaii and as I have now 
passed through the tn o first of these times I am v illing to employ the re 
matndcr of my days m teaching what I know to an^ of raj sons who may 
choose the profession of phj'sic and to him I desire that these papers may 
he given 

The notes from which the following ohscr\ations were collected were 
taken m the chambers of the sick tlimsehcs or from thoir attendants 
where several things might occasion the omission of some material circum 
stances These notes were read o^cr cscry month and such facts as 
tended to throw anj light upon the historj of a distemper or the effects 
of a remedy were entered under the title of the distemper m another book 
from which were extracted all the particulars here given relating to the 
nature and cure of diseases It appeared more adv isable to giv e such facts 
only as were justified by the original papers however imperfect, than 
either to supply their defects from memory except in a very few instances 
OP than to borrow anj thing from other writers 
The collections from the notes as well as the notes themselves were 
written in I atm the distempers lieing ranged alphabetically and tliw is 
the reason that the titles arc here in that language In making the extracts 
it was not only more easj to follow the order in which the observations had 
been ranged but there was likewise less danger of any confusion or omw 
fiion and little or no inconv-enicnec can arise from preserving the Latin 
names of the distempers 

An useful addition might hav c been made to these papers by comparing 
them with the current doctrine of diseases and remedies as also with 
what is laid down m practical writers and with the accounts of those who 
treat of the dissections of morbid Iiodics but at m> advanced age ft would 
be to no purpose to thmk of such an undertaking 

William ComtFienla <«i on tHo CUtory and Pure ef DUeiUe* Lcrtdaji, 
tPluUrch. In NiunS. et. 
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CHAPTER 70 
PECTOR/S ZX5I.OR* 

Beside the asthma iijsfpric oppressions the atute darting pam? m 
pleurisies and the chronical ones in consumptions the hreast is often the 
scat of pains which arc distressing sometimes e\en from Iheir sehemcnce 
oftencr from Ihoir duration as the) hare conlinncd to tease the patient 
for SIX for eight for nme and for fourleerv s cars There haee been scseral 
examples of their returning penodicallj c^e^ night or alternate!} snth 
a head neh Tho} ha\e been eslled gout} and rleumatic and spasmodic 
There has api'cnrcd no reawn to judge that thos proceed from an} taiisc of 
much imjtorlance to health (being sttefided with no lever) or that thes 
lead to anj dangerous consetjuences and if the patient were not vineass 
with what he feels he needs neier to be so on acci unt of sm thing which 
he has to fear 

If these pains should rtiuru at night and disturb the sleep small doses 
of opium have been found sor\ieenhlc and mnv be used alone or joined 
with an opening medicine with a preparation of anlimonv or with the 
fetid gums Extenialli a small perpetual blister applied to the hreast 
has been sineessftil and so has an Ksiie made in the thigh A large cumm 
plaster has been worn over the scat of tie iKiin with advantage The 
volatile, or saponaceous Imimcnt mav be mbl td in over tliu part affected 
Bathing in the sen or in anj cold w ater may lie used at the same time 

But there is a disorder of the breast markesl with strong and peculiar 
s}mptoms eonsidcral It for the kind of danger belonging to it and not 
extrcmel} rare which deserves to be mentioned more at length The seat 
of it and sense of strangling and anxiety with whith it is attended mav 
make it not improperlv le nlltd angina ptetoris 

Thc} who arc aQlicted with it arc wizcsl while they are walking (more 
especially if it lie up hill and soon after eating) with a painful and most 
disagreeable sensation m the breast which seems as if it would extinguish 
life »£ it were to inerease or to continue hut the moment fhev stand still 
wU this uneasiness vanishes 

In all other respects the patients arc nt the licginning of this disorder 
perfeetiv well and in particular have no shortness of breath from which 
St Ls totall} different The pain is sometifiics situated in the upper part 
SI metimes in the middle sometimes at the bottom of the (r stcnii and often 
more inelmcd to the left than to the right side It likewise verv frequentl} 
cxtenrls from the breast to the middle of the left arm The pulse is at hast 
swwnA'.'n/rs, dwJtwstwA ^ th'A a.®. I bACc liaA( <iC oh- 

serving lj} feeling the puKe during the paroxvsm Jfalcs arc most liaMe 
to this dtscase esjieciall} such as have insl their fiftieth year 

•Itsbrcl'n * ortsln*! fiutllcsUon «r>p.-»r«<l In nit, VV e reprinllne from th« CoM' 
mralaiSc* MiDIItl In IIP 1 A V\_ lilO 
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6tbl7, In the beginning it is not brought on by riding on horseback, or 
in a carriage, as is usual in diseases arising from scirrhos, or inflammation 
7Uily, During the fit the pube is not (juickened 

Lastly, Its attacks are often after the first sleep, which Is a circumstance 
common to many spasmodic disorders 
Yet It IS not to be denied that I have met with one or two patients, who 
have told me they now and then spit up matter and blood, and that it 
seemed to them to come from the seat of the disease In another, who fell 
down dead without any notice, there immediately arose such an offensive 
smell, as made all who were present judge that some foul abscess had just 
been broken 

On opening the bodj of one who died suddenlj of this disease, a very 
skilful anatomist could discover no fault in the heart, in the valves, in the 
artcrica, or neighbouring ^elU3 excepting small rodimenta of ossification 
m the aorta The brim was likewise eicry where sound In this person, 
as it has happened to others who have died by the same disease, the blood 
continued fluid two or three dajs after death not dividing itself into 
erassamenlum and serum but thick like cream Ilcnce when a vein has 
been opened a little before death or perhaps soon after, the blood has 
continued to ooze out as long as the liody remained unbuned 
With respect to the treatment of this complaint, I have little or nothing 
to advance nor indee<l is it to be expected we should have made much 
progress m the cure of a disease, which has hitherto hardly had a place, or 
a name in medical hooks • Quiet and warmth, and spirilous liquors help 
to restore patients who arc nearly exhausted and to dispel the effects of a 
fit when it docs not soon go off Opium taken at bed time will prevent the 
attacks at night I know one who set himself a task of sawing wood for 
half an hour eiirs dai and wts nenrh cured In oue also the disorder 
ceased of itself Bleeding vomiting and purging appear to me to be im 
proper 


*C<*1tui AiusUbdu*. bj far *« I knew U l)i« only Bnc1«n( wrltsr who hna noUcol OtU 
bijv? .W &a.-e mVlpWiy ^-i-BwVnntAw i(VATni« 

auo BinbulBnl«B Btftuntur ul »mbulBr« non poatinl. ct »i“ — 

~ — i.v I. . . „ hi, 

.a Imtwuible to fenir 

eranl pBlplUtlona woulil^ri — * 


buR^alni 
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uua BI UB lirlehl of It or MOO lol 
upon (h<M« who Bro Bacondln; aueh 
alcp* furthor Bnd If It araro Bttomt 
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(^ T LTHOTJOH he ■was onjy CLfty-elght years of age at the time of his death, 
withering lived an abundant Ufe and the period in which he lived 
was a most Interesting one He saw the development of the steam engine the use 
Of gas lighting in Eimingham the invention of the spinning jenny and the cotton 
gin. It was his destiny to lire throngh both the American and Erench Eevolntioiis 
and to have been sympathetic with the citizen classes who fought for their freedom 
Moreover he was a contemporary of such men as the elder Pitt, Burke Samuel 
Johnson, Goldsmith Eobert Bums, Voltaire Washington, Haydn Beethoven Mozart, 
Franklin and Jdnnaeus, 

William Withering was horn at Wellington In Shropshire in 1741 According to 
Ciuhny Withering s father Edmund Withering was an apothecary but it Is ap 
parent that the lather practiced medicine Withering s maternal nncle was a 
physician in Xichfield His mother s father Hr George Hector had delivered Samuel 
Johnson, Thus, early in life William Withering made contact with the profession 
which was his eventual choice 

Withering was tutored privately at home hy the Eev Henry Wood of BrcalL 
Such a method of preliminary education was a common practice in the eighteenth 
century In 1762 he matriculated at the University of Bdinburgh where he studied 
medicine Edinburgh was the residence of David Hume (1711 1776) the famous 
Scotch phUogopber and political economist who during Withering s stay in this city 
was at the height of his brilliant career Among Withering s professors were Hope in 
botany Whytt (an authority on hysteria) in medicine Alexander Monro Secundna 
(who in 176? discovered the foramen of Monro) in anatmny and Cullen In chem 
istry and medicine Withering seems to have been on Intimate terms with the last- 
named professor William Cullen (1712 170D> held the chairs of medicine and chem 
istry at both Glasgow and Bdinhnrgh. He was one of the first to give clinical lec 
turns in Great Britain, and these lectures established a precedent In that they were 
delivered iu Bngtlsh instead of in t.atln. Cullen was a source of great admiration 
and InspiiatiDn to his pupils and It Is of interest to know that he supported Wither 
Ing in tia therapeutic use of foxglove Cullen was the teacher of Benjamin Bush 
VOilMdCiCj) and ft was Bu^ who Introduced Into America fho compBcated system 
of fevers as the basis for most diseases which Cullen had formulated and preached 
at Bdlnhnrgh. According to Shryock, the influence of Cullen, as transmitted through 
the teachings of his pupil. Bush, had an effect on American clinical medicine that 
endured for a generation. Withering received the degree of Doctor of Physic In 
17M his thesis was De Angina Gangraenosa (malignant putrid sore throat) 
Itom 1767 until 1775 Withering practiced medicine at Stafford. It was here that 
he began studying the local flora and soon he became an expert in botany Daring 
ite o he was compiling notes for his first book A Botanical Arraa^ment of 

""d clher blosrapherv tar Ibat he xw* e phnelnn iritj a hlshly successful 
pnetke at ngteo. 
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W1T.T.TAM WirHEBrnO EZCElVINd PEoai OU) ILfOrHEB HUTTON or 
SHBOPSHIEU: THE RECIPE POE HER HERB TEA WHICH HAD -BELIEVED 
AN OXrOSD DEAN OT HIS DE0P3T 


(Cemtnr P&rk* Dart* Co.) 


(It will b« noted, on p 238 of this work, that Witheriag himself does not txj that 
ha actually Tlslted or met this old lady, although he doas mention Shropshire, and also 
Dr Oawley, of Oxford, who had been cured of a Hydrops Pectorla ' by foxglove 
not.) 



all tie Vegetatiles ITaturally Qrtrwlng in Great Britain" (London, 1776, v 2) This 
'«nu a masterfol trork and tmit through several editions. The author not only gave 
a description of the plants hnt also indicated uses to which they night be pnt and 
often dted references made to them hy the poets 

Withering was very jmpvlar la SUSoid, and it eeeaur that his latent interest in 
botany had been revived not because of his course in the subject under Hope, a 
course which had been disasieeable to him, but because of his labors In supplying 
eultabJe flowers for a young lady to paint The young lady was his patient, Helena 
Cook, whom he married la 1772 

Although he enjoyed his practice In Btafloid and was the only physldan at the 
county infirmary, the practice was a poor one, and counseled by Brasmns Darwin, 
Withering began the practice of medicine In Elrmlngham in 1775 At Birmingham, 
Withering found a congenial circle in the Lunar Society, of which the most eminent 
members were Joseph Priestley, the great chemist, and James Watt, who perfected 
the steam engine Withering was very successful In the practtce Of medicine and 
soon he was reputed to have the best practice outside of London He aided in the 
completion of tie general hospital at Birmingham and at hla own house on stated 
days he gave the poor free medical advice 

Withering's extensive practice caused him to travel day and night While he 
traveled, he read and wrote On winter nights, to aid him In his studying, he hafl 
a light Installed in his carriage In thla manner he prepared his work, "An Ac 
count of the Scarlet Pever and Sore Throat, or Scarlatina Anglnosa" (London, 
1779). Withering also Interested himself la chemistry and In mlaeraJogr In 1783 
he translated a treatise by Bergman on mineralogy To Withering's discovery of 
"Terra Ponderosa" (the natural barium carbonate), Werner, the German geologist, 
gave the name "Wltherlle " Za 173i the BoyaJ Society elected Withering a fellow 
and in 1791 the Llnnaean Society similarly honored him (Cnshny, p 88) 

In 1785, Withering published the little book, "An Account of the Foxglove," 
which still has the greatest of Interest to his profession and which, more than either 
hU botanical or chemical work, entitles him to Immortality In this superb 
monograph on the foxglove (from which we reprint the more Important parts) 
Withering states that his attention was drawn to dlglialls in 1775 hy the discovery 
that It was Important in the cure of dropsy This remedy was a decoction of herhs 
which an old woman in his native town. Shropshire, had compounded and used to 
cure the dropsy la instances in which uuallfled physicians had failed After care- 
fully analyzing the remedy. Withering found the important ingredient to he fox 
glom After experimenting with foxglove at great length and satisfying himself 
as to his results, he prescrihed it In his personal dispensary Apparently, bis Interest 
was further stlmnlated by beating that the drug had been employed successfully 
in the case of the principal of Brasenose College, Oxford At first he made the leaves 
of the plant into a decoction, later Into an infusion, and sometimes (e used the 
powdered form. The use of digitalis uulckly spread among Withering's friends In the 
profession at Birmingham and Bdinhuigh. In I7K3 the drug made Its appearance in 
the "Bdinburgh Pbatmacopoela.' ' Brasmns Darwin, among others, nscd It (1785) 
and his son. Charles Darwin, the ancle of the great naturalist, also prescribed It at 
an early date 

On tho basis of Withering's description of the patients he treated, it has been 
assumed that some of his patients suffered from auricular fibrillation. But Withering 
recommended the use of digitalis in dropsy and anasarca only, and was careful to 
state that It was valueless in the treatment of ovarian cysts and slmUac conditions. 
Bis book was a curb on the ongaalified uses of digitalis which grew out of the trs- 
mendons popularity of the drug Withering did not understand how this drug acted 
12M1 



ia <lr«pS7' B0r did be differentUte Its sctiea da car<Uac dropsp from its action on 
otbei fonai ol iittpsy. At tbe same time be was aware tbst It exerted some action 
on tbe heart and that it retarded the pulse, for he wrote, ‘'That it has a power over 
the BoUoo of the heatt, to a decree yet unobserved in a&r other medidne, and that 
this power may be coarerted to salutary ends.' ‘ 

Besides enjoying a Large circle of friends in Binnlnghast, Withering maintained 
connections with many of his profession In Iiondon. His botanical work (ed. 2, 
1787 1792) served to introduce him to many continental scientists, and the rrench 
botanist, merltler fle Brutelle, named a genus of plants Wltherlngla In his boner 

In polities Withering was a moderate progresslTe and held the viewpoint that 
the constitution under George HI rettuired some modlhcations. In spite of tbla view 
point and probably because he was sympathetic to the Brcnch revolutionists. Wither 
Ing’t house was attacked and he was forced to leave when the home of Priestley 
was burned In 1791 by a mob He succeeded, however, in carrying Od his most 
precious books and herbiilunis in wagons camouflaged with straw 

Withering suffered from tubercnlosis of the lungs which Anally undermined his 
health in 1780 Because of this, he chose to retire from acttve practice In 1783. 
From 1790 to 1791 he had repeated attacks of pleurisy and from this time onward 
his strength declined. In 1792 he spent the winter In Idsbon, Portugal, to try the 
effect of a warmer climate on hlj health At Lisbon he conUnned his botanical 
studies and also made an analysis of the waters of the springs at Caldas da Batnha. 
Withering was not favorably impressed by the climate at Lisbon as a cure for phthisis 
and felt he bad obtained little benefit frotu his stay Be returned there, however, for 
the winter of 1793 

In 1791 his bealUt grew worse, be bad inflammatory pidmonary attacks, dyspnea, 
and repeated hemoptysis. Bis health seemed to improve In 1735, so that he was able 
to publish in 1796 the third edition of his “Arrangement of British Plants," this 
time expanded to four volumes. Prom 1797 to 1798 his lUness grew worse and he 
was to dyspnelc that even writing was diiScnlt for him. Be died on October 6, 
1799, after twenty live years of Ulness. Be was burled In tbe old church at Bdg. 
baston. In this church is a monrusent Inscribed In his name and encircled srith 
the Wltherlngla and the purple foxglove of which he wrote. 
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AN ACCOUNT OF THE FOXGLOVE* 

PREFACE 

A fter being frequently Urged to write upon this subject, and as 
often declining to do it, from apprehension of my own inability, 
I am at length compelled to take up the pen, how ever unqualified I may 
still feel mjself for the task 

The use of the Foxgloie is getting abroad and it is better the world 
should dem e some instruction, how cv er imperfect, from my experience, 
than that 'the lives of men should be hazarded by ita unguarded ex 
hibition, or that a medicine of so much efficacj should be condemned 
and rejected ns dangerous and unmanageable 

/ It is now ten years since I first began to use this medicine Expcnence 
and cautious attention graduallj taught me how to usc it For the last 
two years I have not had occasion to alter the modes of management, 
but I am BtiU far from thinking them perfect 
It would haie been an casj task to lia\e given select casts, whose sue 
cessfui treatment would have spoken stronglj in favour of the medicine, 
and perhaps been flattering to my own reputation '^ut Truth and 
Science would condemn the procedure 1 have therefore mentioned every 
ease m which 1 have prescribed the F’oxglove proper or improper, sue 
cessfui or otherwise Such a conduct will laj me open to the censure of 
those who are disposed to censnre but it will meet the approbation of 
others, who are the best qualified to be the judges 
To the Surgeons and Apothecaries, with whom 1 am connected in prac 
Ucc, both in this town and at a distance, I beg leave to make this public 
acknowledgement for the assistance they so readily alTordcd me in per 
fecting some Of the cases and in communicating the events of others 
The ages of the patients ate not always exact, nor would the lahour 
of makmg them so have been repaid by any useful consequences. In a 
few instances accuracy in that respect w as necessary, and there it has 
been attempted, but in general, an approximation towards the irutb, 
was supposed to be sufiicicnt. 

The cases related from my own experience, are generally written In 
the shortest form I could contrive, in order to save time and labour 
Some of them are given more in detail when particular circumstance* 
made such detail necessary, but the cases communicated by other prac 
titionera^ are given in their own words. 

♦Wmawbut WiaiMa aw Stmnt ej IS* tx*<iea. 11*1. 
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/l most caution the reader, who is not a practitioner m physic, that no 
general deductions, decisive upon the failure or success of the medicine, 
can he drawn from the cases I now present to him These cases must 
be considered ns the most hopeless and deplo^ble that exist, for ph7- 
sieians are seldom consulted in chronic disease^ till the usual remedies 
ha\d failed and, indeed for some years, whilst I was less expert m 
the management of the JDigitabs, 1 seldom prescribed it, hut when the 
failure of every other method compelled me to do it, so that upon the 
whole, the instances I am going to adduce, may truly be considered as 
cases lost to the common run of practice, and only snatched from dostruc 
tion, by the efficacy of the Digitalis, and this m so remarkable a manner, 
that, if the propeAies of that plant had not been discovered, by far the 
greatest part of these patients must have died 
There are men who will hardly admit of anything which an author 
advances m support of a favorite medicine and I allow they may have 
some cause for their hesitation, nor do I expect they will wa\e their 
usual modes of judging upon the present occasion I could wish there 
fore that such readers would pass over what I have said and attend 
only to the communications from correspondents because they cannot 
be supposed to possess any unjust predilection in favor of the medicine 
but I Cannot a^v ise them to this step for I am certa n they would then 
close the book, with much higher notions of the efficacy of the plant than 
they would have learnt from me Not that I want faith in tlie discern 
ment or in the veracity of my correspondents for they are men of cstab 
lished reputation, but the cases they have sent me are, with some excep 
tions, too much selected They are not upon this account less valuable la 
themselves, but they are not the proper premises from which to draw 
permanent conclusions,/ 

I wish the reader to keep in view, that it is not my intention merely 
to introduce a new, diuretic to his acquaintance, but one which though 
not infallible, I believe to be much more certain than any other in pres 
ent use 

After all, m spite of opinion, prejudice, or error. Time will fix the real 
value upon this discovery, and determine whether I have imposed upon 
myself and others, or contributed to the benefit of science and mankind 

Ulminp^am, 1st July 17SS 

lUTRODUCTION 

The Foxglove is a plant sufficiently common in this island and as vvt 
have but one species, and that so generally known, 1 should have thought 
It superfluous either to figure or describe it, had I not more than once seen 
the l eaves of SfuUcm* gathered for those of the Foxglove, On the con 
tincnt of Europe too, other species are found, and I have been informed 

*V*rtiukcain e( liDOutiu 
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tliat oar spccira is ^erj rare in some parts of Ocminj, existing onli liy 
means of cuitnation, m gardens 

Our plant is the Pigifalts purpuren^ of Lmraeus It belongs to tbe 2d 
order of the 14th class, or the Didynomio ^iKiiospennia The essfnfwl 
characters of the gen as are, Cup nit/t 5 dm wits ^lofmn bell shaped 
lul{pnff Capsule t<ja shaped, 2 eelkd — iinn 
Digitalis purpurea Little leases of the cmpalcment egg shapcil, sharp 
Blossoms blunt , the upper lip entire Lr« n 

I haxe not observed that aiij of our cattle cat it The root, the stem 
the leaves and the lloners hate a hitter licrhaeeous taste, but X don't per 
cene that nauseous bitter nhich has t>ecn attributed to it 
This plant ranks amongst the Lurid lE, one of the Lmnaean orders 
in a natural system. It has for congcncra Atcofuino Atropn, tfyoscyamus 
Datura, Solamirtx, etc so that from the knowledge ue possess of the surtaes 
of those plants, and reasoning from botanical analopj, nc might be led 
to guess at something of its properties 
I intended in this placi. to hare traced the Jiu>tor} of its effects in dis- 
cascs from the lime of Fuchsias who first describes it, hut I Jiavc been 
anticipated in this intention b> nij ser> lahiablc friend Dr Stokes of 
Stourbridge, who has latelj sent me the following 

HISrOR/CAL VIEW OF THE PROPERTIES OF D/QrTALIS 
/ tic/istus in his /ttjf stirp J 542,^5. the first author who notices it From 
him it receives its name of Dvyifnfis, in allusion to the German name of 
FittperAuf, which signifies a finger stall from tlic blossoms resembling the 
finger of a glove 

Senjfblc Qwoltiies Leaves bittcrrsh ier> museoas Lruts Vat tned I 
S42 

Sensible Effects Some persons <«>jn after eating of a kind of omohde, 
into which the leaves of this vuth those of several other phnls had 
entered as an ingrolicnl found themselves much i ndtsjw sij and wire 
presenll) after attacked with vomjtings Dodonacur pempf 170 
It 13 a medicine which is proper onlj for strong eoristitutioas, ns it purges 
icr> Molcntly, and excites excessive vomitings Ray hist IWt 
Botrhaaie judges it to be of a poisonous nature Aisl plant but Dr 
Alston ranks U among tliosc indigenous vegetables which thoudi now 
disregarded are medicines of gnat virtue and scarcely inferior to anv 
that the Indies afford ’ JtutsVai mtd I p 341 
Six or seven spoonfuls of the dceoction produce nausen and vomiting 
and purge not without some marks of n delclcrioiis qimlitv — UaUerhut 
n 330 from Aerwl Infl p 40 50 

rrh« trlTbtl n»me »vr|»«r«o !• Dot • very happy onr for Ih* bto*»ote» U o»sh iwirralljr 
purpl*. Dr* aonietlmoa of ft puro whll*. 
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The following js an abrulgcd Account of Effects upon Turkeys 
V SaUrne a phjsician at Orleans having lieard that se%eral turkej 
pouts had been killed b\ being fed w itli 1 oaglo\ c leases instead of mullein 
he ga^c some of the same leaves to a large vigorous turkey The biixl «as 
so much affected tint lie could not stand upon, his legs he appeared drunk 
and bis excrements became reddish Good nourishment restored him to 
health m eight dajs 

Being then determined to push the experiment farther he chopped 
some more leaves mixed them with bran and gave them to a vigorous 
turkey cock which weighed seven pounds This bird soon appeared 
drooping and melancliolj his feathers stared hus neck became pale and 
retracted The leaves were given him for four dajs during which tune 
he took ahout half a handful These leaves had been gathered about 
eight dajs and the winter was far advanced The excrements which 
are natunlly green and well formed became from the first liquid and 
reddish like those of a dysenteric patient 
The animal refusing to eat any more of this mixture which had done 
him so much mischief I was obliged to feed him with hran and water 
onlv hut notwithstanding this he continued drooping and without ap 
\ ctitc At times he was seized with convulsions so strong as to throw 
him dowTi m the intervals he walked as if drunk ht did not attempt 
to perch he uttered phinlive cries At length he refused all uonmh 
menl On the fifth or sixth day the excrements became as white as chalk 
afterwards yellow, greenish and black On the eighteenth day he died 
greatly reduced in flesh* ^ he now weighed only three pounds 
On opening bun wc found the heart the lungs the liver and gall 
bladder shrunk and dried up the stomach was quite empty but not de 
pnved of Its villous coat — Eist dc I Academ 1748 p 64 
Lpilepsy — It hath beenc of later experience found also to be effectual 
against the falling sicknessc that divers have been cured therehv for after 
the taking of Dccoct mnmpulor ii c pohjpod querexn contus Ztu tn 
ccreiMin, they that have been troubled with it twenty six years and have 
fallen once m a weeke or two or three times m a moneth 1 avc not fallen 
once m fourffcen or fifteen moneths that is until the writing hereof — 
Parkinson p 654 

Scrophulo — The herb bruised or the ymee made up Into an ointment 
and ipplicd to the place hath been found bv 1 ite expenenee to he aviuleablc 
for the King s Tvill ’ —Pari p 654 

Stvcrnl hereditary instances of this disease said to have been cured by 
It Atnal Inff icncfj p 49 CO quoted by II dUr, hut n 3‘?0 
A man with scrophulmis ulcers m various parts of the holy and which 
in the right |rg were so virulent that its ampiilntion was proposed cnrcil 
hv succ express cocliT i hu tnlm xti dies in y pinfa cerciut/ic cahdac 
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The leaves remaining after the pressing out of the juice were applied 
etety day to the ulcers — Proct ew p 40 quoted hr Hurray appanit 
medifom t, p 491 

A young woman with a seraph uloas tumowr of the eye a remarkaWc 
siieUing 0/ the upper ftp and paxuful tumours of the joints of the finders 
much relieved but the medicine was left off on account of its violent ef 
fects on the constitution — Ib p 42 quoted ns aboi e 
A man with a scropkulous tumour of Vie right elbow attended for three 
years loth exeructaiing pains was nearly cured bv four doses of the juice 
taken once a month — Jb p 43 as above 
The physicans and surgeons of tl e hVorecster Infirmarv have eroploytd 
it in ointments and poultices with remarkable effcacj — Ih p 44 It was 
recommended to them by Dr Bajlies of Eiesham now of Berlin as a 
reroedj for this disease Dr Mall gave it a trval as well extemall} as 
intemallv but their experiments did not lead them to obsenc anv other 
properties in it, than those of a highly nauseating medicine and drastic 
purgalne 

Mounds In considerable estimation for tlie healing of all kinds of 
wounds — Label adu 245 

Principally of use in ulcers which discliarge considentblv being of lit 
tic advantage m such as are drv — Ilube inB hurt 768 
Doctor BajUcs phvsician to his 1 nissian Slajesty informed me when 
at Berlin that he employed it with great success in canes and obstinate 

7 re legs 

Dyspmota Pituitoso Saitases 1 60 ~ Boiled m water or wine and 
drunken doth cut and consume the thickc toughnesse of grossc and slimic 
flegme and naugbtie humours The san e or boiled with homed water 
or sugar doth scourc an 1 cltnse the brest ripeneth and bring foorth 
toQgh and clamraie flegme It openeth also the stoj page of the liver 
apleene and milt and of the inwarde parts — Oerarde hut cd 1 p G4" 
Whensoever there w need of a rarefying or ealennat ng of toagh flegme 
or viscous humours troubling tie ehcst,~ltc decoction or juice hereof 
made up with sugar or I onei w ayaitealle as also to dense and purge 
the bodj lioth upwards and downwards sometimes, of tough flegme and 
clammy humours notwithstanding that these qualities arc found to bee in 
it, there are but few phj-sitions in our times that put it to these uses but U 
is In a manner whollv neglected — Parkinson p C54 
Trenous to the vear 1*77 jou inlomcd me of the great success you had 
met witli m cunngjlropsics bj means of tl e fol Digital s which you then 
considered as a mojw cc^ln diureti c than any jou haf ever tned Some- 
Ume afterwards Mr nuffioTTurgeoti of Worcester haying heanl of U c 
success which had attended some cases m which jou had given it rcqucslcil 
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ine to obtain for iiim anj information jou might he inUined to coiitmuni 
cate respecting its use In conse<iuencc of this application s on v rote to me 
in the following terms 

In a letter which I recciietl from son in London dated September 29, 
1778 jou write as follows — * I wish it was as casj to write upon the 
Digitalis — I despair of pleasing myself or instructing others in a subject 
80 difficult Mft 13 much easier to write upon a disease than upon a remedy 
The former is in the hands of nature and a faithful oliservcr, with an eye 
of tolerable judgement cannot fail to delineate a likene&s The latter will 
ever be subject to the whims the inaccuracies and the blunders of man 
land ” 

In wy notes I find the folloinng memorandum — bebruarj 20t h, 1 779 
ga\c an account of Doctor Withering s practice with the precautions neccs 
sary to its success to the Medical Society at Fdmburgh — In the course of 
that year the Digitalis was prescribed m the Edinburgh Infirmary bv Dr 
Hope and in the following year whilst I was Clerk to Dr Home as Clm 
ical Pl-ofcssor, I had a favourable opportunity of obscming its sensible 
effects 

In one case m which it was given properly at first the urine liegan to 
flow freely on the second day On the third the swellings began to sub 
Side The dose was then increased more than quadruple in the twenty 
four hours On the fifth da\ sickness came on and mueh purging but the 
urme still increased though the pulse sunk to 50 On the 7th day a 
nmdruple dose of the infusion was ordered to be taken every third hour 
so as to bring on nausea again The pulse fell to forty four and at length 
to thirty five in a minute The patient gradually sunk and died on the 
sixteenth day, hut pj-ey|niis hnr f or two or three davs her pulse 

fuse to near onnJmn dfM:! — It is needless to observe to vou how Widely the 
treatment of this case differed from the method which yon have found so 
successful 

AN ACXOUNT OF THE INTRODUCTION OF FbXQLOVE 
INTO MODEPN PRACTICE 

As the more obvious and sensible properties of plants such as colour 
taste and smell have but little connexion with the diseases they are 
adapted to Cure so their peculiar qualities have no certain dependence 
upon their external configuration Their chemical examination by fire 
after an immense waste of time and labour having been found useless, 
IS now ohandoned by general consent Possibly other modes of analysis 
will be found out which turn to better account hut we have hither 
to made only a very smaltiirogress m the chemistry of animat and vege 
ta ble s ubstances Their virtues must therefore be Icamt cither from 
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observing their effects upon insects nnd quadrupeds, Irom analogy, de- 
duced from the already knonn powen of some of thftr congener*, or 
from the empmcal usages and expen enct of the populace 

The first j aclbod has not jet been much attended to, sutl the second 
can only be perfected in proportion as v e approach tou ards the dLscovery 
of a truly natural sjstem, but the last, as far os it extends, lies uithin 
the reach of every one A\ho is operTto iufonnntion regardless of the 
source from whence it Rptitigs 

It was a circumstance of this kind uhieh first fixed my attention on 
the Foxglove 

In the year 1775, my opinion was asked concerning a family receipt 
for the cure of the dropsv I w as told that it had long been kept a secret 
by an old noman m Shropshire, who had sometimes made cures after 
the more regular practitioners had failed I was informed also that the 
effects produced were violent vomiting and purging, for the diuretic 
effects seemed to have been overlooked Ibis medicine uas composed of 
twenty or more different herbs, but it was not vcrj difficult for one 
conversant in these subjects, to perceive that the active herb could be no 
other than Foxglove 

My worthy predecessor m this place, the very humane and ingenious 
Dr Small, had made it a practice to give his advice to the poor during 
one hour in ii da> This practice, which I continued until vve had an 
Hospital opened for the reception of the Kick poor, gave me an oppor- 
tunity of putting my ideas into execution in a vanetj of cases, for the 
number of poor who thus appb^ for advice, amounted to between two 
and three thousind annually soon found the Foxglove to bo a very 
povverful diuretic, but then and for a considerable time afterwards I 
gave it in doses v erj much too large and urged its coulmuance too long , 
for misled by reivomng from the effects of the squill, which generally 
acts best upon the kidneys when it excites nauscaf'T'wisfied to produce 
the same effect by the Foxglove In this mode of prescribing, when 1 
had so many patients to attend to in llie space of one or at most of two 
hours. It will not be expected that I <ouId be very particular much less 
could 1 take notes of all the cases vvhich occurred 'Two or three of them 
only, in which the medicine succeeiled I find mentioned amongst my 
papers U vvas from this kind of exiienencc that I ventured to assert 
in the Dotanical Arnngement published in the course of the following 
spring, that the Digitalis purpurea "merited wore attention than modern 
practice bestowed upon u " 

I bad not, however, yet introduced it into the more regular mode of 
prescription, but a circumstance happeind which accelerated that e\<nt 
My truly valuable and rispcetable friend. Dr Ash, informed me that Dr 
Cawley, then principsl of Ilrazen Nose College, Oxford bsd been cured 
of a Hydrops rectoris, by an cmpineal exhibition of the rimt «f the Fox 
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^love, after some of the first physicj'ins of the age Lad declared thej 
coold do no more for liim I was now detemuncd to pursue my former 
ideas more Mgorously than before, but was too well a«are of the un 
certainty which must attend on the ^iibition of the root of a hcnmal 
plant, and therefore continued to use the fcates These I had found to varj i 
much a s to_dosc»Jlt different seasons ofjhe year, but I expected, xf gathered' 
always m one condition of the plant, viz when it was in its flowering slate, 
and carefully dried, that the dose might be ascertained as exactly as that 
of any other medicine, nor have I been disappointed in this expectation 
tiThc more I saw of the great powers of this plant, the more it seemed neces 
Isarj to bring the doses of it to the greatest possible accuracy I suspected 
/that this degree of accuracy wiig not reconcilcable with the use of a 
'decochon, ns it depended not only upon the care of those who had the 
preparation of it but it was easy to conceive from the analogy of another 
plant of the same natural order, the tobacco, that its active properties 
might be impaired by long boiling The decoction was therefore discarded, 
and the tn/usion substituted in its place After this I began to use the 
leaves m ponder, but I still very often prescribe the infusion 

1 urthcr experience convinced me, that the diurchc effects of this medi 
erne do not at all depend upon its exciting a nausea or vTomiting, but, 
on the contriry, that though the increased secretion of unne will frequently 
succeed to or exist along with these circumstances yet they are so far 
from being friendly or necessary, that I have often known the discharge 
of urine checked, when the doses have been imprudently urged so as to 
occasion sickness 

If the medicine purges it is almost certain to fail m its desired effect, 
but this having been the case, I have seen it afterwards succeed when 
joined with (small doses of opium so ns to restrain its action on the bowels 

In the summer of the year 177G, I ordered a quantity of the leaves to be 
dnod and as it then became possible to ascertain its doses it was gradu 
ally adopted by the medical practitioners in the circle of my acquaintance 

In the month of November 1777, in consequence of an application from 
that very celebrated surgeon, Jtr Russel, of Worcester I sent him the 
following account, which I choose to introduce here, as showing the ideas 
I then entertained of the medicme, and how much I vvas mistaken as to 
its real dose — "I generally order it in decoction Three drams of the 
dried leaves, collected at the time of the blossoms expanding, boiled in 
twelve to eight ounces of water Two spoonfuls of this medicine, given 
every two hours will sooner or later excite a nausea I have sometimes 
used the green Icav cs gathered in winter, but then I order three times the 
weight, and m one instance I used three ounces to a pint decoction, before 
the desired effect took place I considered the Foxglove thus given, as the 
most certain diuretic I know, nor do its diuretic effects depend merely 
upon the nausea it produces, for m cases where squill and ipecac have 
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tiectt bo gueii M to kt?ci> uy a iiatLsta several ila>s tOr-cthtr ami tie flow 
of urine not taken plaee I have fount! the 1 ox^Iovo to sueeectl, ami I 
have ui more than one mstanec f?uon the 1 ox^lovo in smaller anti more 
distant doses so that the flow of urine hxs taken plaec without an> seasiWe 
afleclion of the stomach hut in general I give it m the manner first men 
lionet! and order one dose to l>e taken after the sickness commences I 
then omit all medicines except those of the cordial kind are wanted diinng 
the space of three four or fiv e daj s this time the nausea abates and 
the appetite becomes better than it was before Sometimes the brain is 
considcrabl> affected bj the medicine and indistinct vision ensues, bnl 
I have never jcl found any permanent bad effects from it 

1 use It in the Ascites Anasarca and Uj drops Pectoris and so far as 
the removal of the water will contribute to cure the patient so farmav l>c 
expeelcil from this medicine but I wish it not to le tried in ascites of 
female patients l)elieviii„ that many of llicse eases ore dropsies of the 
ovana and no sensible man will ever txpect to see these enevsted fluids 
removed by anv nuslicme 

1 have ofttn been obliged to evacuate the water repealedh m the asme 
patient bv repeating tt i decoction but then this has Ivcen at such distance 
of time as to allow of the intirferenct of other medicines and a proper 
regimen so that the patient obtains m the end a perfect cure In these 
eases the decoction becomes at length so very disagreeable that a mueh 
smaller f]uantily will pmhiee the c/feet and I often find it necessary to 
alter its taste by the addition of Ai| Ciniiam sp or \fj Iiinnier com 
posita 

I allow and indeed enjoin my patients to dnnk very plentifully of 
small liquors through the wlioh course of the cure and sometimes where 
the evacuations have lieen verv sudden 1 have found a bandage os ncccs 
sary as m llic use of the trochar 

1 arly in the year 1779 u number of dropsical cases offered tl cmscivcs 
to my attention the eon,scr|ti cnees of the scarlet fever and sore tJiroal 
winch had raged so very generally amongst us m the preceding year Some 
of these had been cured by s juiUs or other diuretics and relapsed In 
others the dropsy did not apiiear for several weeks after the original dts 
cose had ceased but lorn not able to mention mans particulars having 
omitted to mike notes Tim however is the less to le regretted as the 
symptoms m alt were very much alike and they were all without an excep- 
tion cured bv the Foxglove 

This last circumstance encouraged mt to nse the mwlicine more fre 
quently than I had done heretofore and the increase of practice had 
taught me to improve the management of it 

In 1 ebrtiary 1779 niy friend Dr Stokes eommunicalM! to the Medical 
Society nt F hiiburgh the result of my experience of the foxglove and 
m a letter addressed to me in Novemlicr following he says * Dr Hope 
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m tonseiiueiice of iny mentioning its use to my friend, Dr Broughton, 
has tried the Foxglove m the Iiiflrmarj i\ith success " Dr Stokes also 
tells me that Dr Ilnmilton cured dropsies with it in the jcir 1781 
I am informed hj my very worthy friend Dr Diincm, that Dr Hamil- 
ton, who learnt its use from Dr Hope has emplo>ed it very frequently 
m the Hospital nt Edinburgh Dr Duncan also tells me, that the late 
\ery ingenious and accomplished Mr Charles Darwin informed him of 
Its being used by his father and mjself, m cases of Hydrothorax, and 
that he has ever since mentioned it in his lectures and sometimes em- 
ployed it in his practice 

At length, m the year 1783 it appeared in the new edition of the 
Edinburgh Pharmacopoeia into which I am told it was receded in con 
sequence of the recommendation of Dr Hope But from which I am sat 
isficd, it will be again very soon rejected if it should continue to he ex 
hibited in the unrestrained manner in which it has heretofore been used 
at Edinburgh, and m the enormous doses m which it is now directed in 
London 

In the following cases the reader will find other diseases besides drop 
sies, particularly several cases of consumption 1 was induced to try it 
m these, from being told that it was much used in the West of England, 
in the Phthisis Pulmonalis by the common people In this disease, how- 
ever, in my hands, it has done but little service and yet I am disposed 
to wish it a further trial for in a copy of Parkinson's Herbal which I 
saw about two years ago, I found the following manuscript note at the 
article Digitalis written I believe, by a Mr Saunders who practiced for 
many years with great reputation as a surgeon and apothecary at Stour 
bridge in Worcestershire 

“Consumptions are cured infallibly by weak decoction of Foxglove 
leaves in water, or wine and water and drank for constant drink Or 
take of the juice of the herb and flowers clarify it and make a fine syrup 
with honey, of which take three spoonfuls thrice in a day, at physical 
hours The use of these two things of late has done in consumptive 
cases great wonders But be cautious of its use, for it is of a vomiting 
n&tare In these things begin sparingly, and increase the dose as the pi 
tient’s strength will bear, least, instead of a sovereign medicine, you do 
real damage by this infusion or syrup ” 

The precautions annexed to his encomiums of this medicine, feacf one 
to think that he has spoken from his own proper experience 
I have lately been told that a person in the neighborhood of Warwick, 
poiscsscs a famous family receipt for the dropsy, m which the Foxglove 
» the active medicine, and a lady from the western part of Yorkshire 
assures me that the people In her country often cure themselves of 
dropsical complaints by drinking Foxglove tea In confirmation of this, 

1 rceolleet almut two years ago being desired to visit a travelling York 
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shire tradesman I fotuid him incessantlj % omitmg his nsioa mdistmet, 
his pulse forty in a minute Upon enquiry it came out, that his wife had 
stewed a large handful of green Fo’tgloic leaves m a half a pint of water, 
and given him the liqnor, which he drank at one draught, in order to 
cure him of an asthmatic afTection This good woman knew the medi 
cme of her country, but not the dose of it, for her husband narrowly es- 
caped with his life 

It 13 probable that this rude mode of exhibiting the Foxglove has been 
more general than 1 am at present aware of but it is wonderful that no 
author seems to have been acquainted with its effects as a diuretic. 


OF THE PREPARATIONS AND DOSES OF THE FOXQLOVE 

Every part of the plant has more or less the same bitter taste, varying 
however, as to strength and changing with the age of the plant and the 
season of the year 

Root — Thm vanes greatly with the age of the plant IVhen the stem 
bos shot up for llovtering which it docs the second 3 car of its growth, the 
root becomes dry, nearly tasteless, and inert 

Some practitioners who have used the root, and been so happy as to 
cure their patients without exciting sickness, have been pleased to com 
municalc the cireumsUmcc to me as an improvement in the use of the plant 
I have no doubt of the truth of their remarks and I thank them But 
the case of Dr Cawlej puts this matter bejond dispute The fact is, 
they have fortunately happened to use the root in its approach to its inert 
slate, and conacquentI> have not over dosed their patients I could, if 
necessary bring other proof to shew that the root 13 just as capable as the 
leaves, of exciting nausea. 

Stem. — ^The stem has more taste than the root has, in the season the 
stem shoots out, and less taste than the leaves 1 do not know that it has 
been particularly selected for use 

liEATES. — These vary greatly in their efficacy at different seasons of 
the year, and, perhaps at different stages of their growth, but I am not 
certain that this variation keeps pace with the greater or lesser intensity 
of their hitter taste 

Some who have been habituated to the use of the recent leaves tell me, 
that they answer their purpose at every season of the year, and I be- 
lieve them, notwithstanding I myself have found v cry great variations in 
Ibis TtspeeV. TVie soVotion of this difficulty is obvious, Tlicy liavc used the 
leaves in such large proportion, that the doses have been aufllcicnt, or more 
than auffieient, even m their most incfllcaaous atate Tht Uaf-^talks seem 
m their aensiblo properties to partake of an intermediate state between 
the leaves and the stem 
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Ftjovn'jfia — The potnla, the chl^CT and the pointal Iiave nearly the taste of 
the leaves, and it has been suggested to me, by a ^ery sensible and judi 
CJoas friend, that Jt might be ■ncll to fix on the flower for internal use I 
see no objection to the proposition , but I have not tried it 
Seaos — These I behe\c are equally untried 

Trom this view of the different parts of the plant, it is safiicicntly ob- 
vious why I still continue to prefer the leases 
These should be gathered after the flowering stem has shot up, and 
about the time that the blossoms are coming forth 
The leaf stalk and mid rib of the leaves should be rejected, and the 
Tcmaming part should be dried, either in the sun shine, or on a tm pan or 
pewter dish before a fire 

If well dried, thej rcadilj rub down to a beautiful green powder, winch 
weighs somcUung less than one-fifth of the original weight of the leaves. 
Care must be taken that the leaves be not scorched in drying, and they 
should not be dried more than what is requisite to allow of their being 
readily reduced to powder 

I give to adults, from one to three grams of this powder twice a day 
In the reduced state in which physicians generally find dropsical patients, 
four grams a day are sufficient I sometimes give the pow der alone , some- 
tunes unite it with aroraalies, and sometimes form it into pills with a 
sufficient quantity of soap or gum ammoniac 
If a liquid medicine be preferred, I order a dram of these dried leaves 
to be infused for four hours in half a pint of boding water adding to the 
strained liquor an ounce of any spintous water One ounce of this infusion 
given twice a day, is a medium dose for an adult patient If the patient 
be stronger than usual, or the symptoms very urgent this dose may be 
given once m eight hours , and on the contrary in many instances half an 
ounce at a time wdl be quite sufficient About thirty grams of the powder 
or eight ounces of the infusion, may generally be taken before the nausea 
commences 

The ingenuity of man has ever been fond of everting itself to vary 
the forms and combmations of medicines Hence vre have spirituous 
vinoos, and acetous tmetures, cjctracfs hard and soft, svrups with sugar 
or honey, etc but the more we multiply the forms of any medicme, the 
longer v\c shall he m ascertaining its real dose 1 have no lasting objection 
however to aiiv nf these fnrasulae except the extract which,, from the 
nature of its preparation must ever be uncertain m its effects, and a 
medicine whose fullest dose m substance docs not exceed three grains, 
cannot be supposcil to stand m need of condensation 
It appears from several of the cases that when the Digitalis is dis- 
posed to purge, opium may lie joined with it advnntageoasly , and when 
the bovvels are too tardy, jalap may lie given at the same time without m 
terfering with its diuretic effects, hut I haie not found benefit from anj 
other adjunct 
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From this \icw of tlic (loses iii winch the Digitalt-s reall\ oui;ht to be 
exhibited, and from the cTidcnec of manj of the la-ses, m which it appears 
to ha^e been gi\en in quantities six, eight, ten or c\en Iwehc times more 
than neccssnrj, we must admit as an inference either that tins medicine 
13 perfectly safe when gnen as I advise, or that the medicines in dailj use 
are htghlj dangerous 

EFFECTS, RULES AND CAUTIOMS 
The hosgluve when given in verj large and (inickli rtpiatcd doses, 
occasions siekntss, vomiting, purging, giddiness tonfnsed vision obji'Cts 
appearing green or jlIIow increased secretion of nnne, vvith frociuent 
motions to part with it, and sometimes inabilitv to retain it, slow pulse, 
even as stow os 35 in a minute, cold sweats, convulsions, svneope, death.* 
When given in a less violent manner, it produces most of these effects in 
a lower degree, and it w curious to observe, that the sickness with a cer 
tarn dose of the medicine, does not take place for maiij hours after its 
exhibition has been discontinued, that the flow of unne will often precede, 
sometimes aceompanj, frcqucntlj follow the sickness at the distance of 
some daj*s, and not infrequently be checked by it The sickness thus ex 
cited, IS extremely different from that occasioned by any other medicine, 
it IS peciiliirly distressing to the patient, it ceases, it recurs again as 
violent as before, and thus it will continue to recur for three or four days, 
at distant and more distant intervals 

These sufferings of the patient are generally rewarded by a return of 
appetite, much greater than what existed lief ore the taking of the medicine 
But these sufferings are not at all neccs.sary , they arc the effects of our 
inexperience, and would m similar circumstances, more or less attend the 
exhibition of almo-sl cverv active and powerful medicine wc use 
Perhaps the reader will licttcr understand how it ought to he given, 
from the following detail of my own improvement, than from precepts 
peremptorily delivered, and their source veiled in obscurilj 

At first I thought it necessary to bnng on and continue the nciacw »« 
order to ensure the diuretic effects 

I soon learnt that the nausea being once excited, it vvas unnecessary 
to repeat the medicine, as it was certain to recur frequently at inlcnals 
more or less distant 

Therefore my patients were ordered to persist until (he nausea came on, 
and then to stop But it soon appeared that the diuntie effects would 
often take place first, and sometimes t>c cheeked when the sickness or a 
purging supervened 

The dimtion was thoisforc cnlargtd thus — Continue the medicine until 
the urine /lows, or swKness or pur(f\ng tales phiec 

• t am <loubt(ul »h»thi"r It d ir* not nomoiltn** oMlto a voi km* flo« of wtllia- 
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I found lujsclf safe under this regulation for two or three jears but 
at fength cases occurred iii which the pulse would he retarded to an alarm 
mg degree without any other preceding effect. 

The directions therefore required an additional attention to the state of 
the pulse and it was moreoscr of consequence not to repeat the doses too 
quickly but to allow siifficjent time for the effects of each to take place 
as It was found very possible to pour m an injurious quantitj of the mcdi 
cine before enj of the signals for forbearance appeared 
Let the viedtcine therefore he gttm tn the <loses and at the wtervaU 
mentioned ahoie — let it he continued until it either acts on the kidneys 
the *towiac7i flie pulre, or the honels, let if he stopped upon the first ap 
pearance of any one of these efecis and I will maintain that the patient 
will not suffer from its exhibition nor the practitioner be disappointed m 
anj reasonable expectation 
If it purges it seldom succeeds w ell 

The patient should be enjoined to drink %erj freelj during its opera 
tion I mean thej should drink whatever they prefer and m as great 
quantity as their appetite for drink demands This direction is the more 
necessary as they are very generally prepossessed with an idea of drjing 
up a dropsy bj abstinence from liquids and fear to add to the disease 
b> mdulging their inclination to dnnk 
In cases of ascites and anasarca when the patients arc weak and the 
evacuation of the water rapid the use of proper bandage is indispensabh 
nccessarj to their safetj 

If the water should not be whollj evacuated it is best to allow an in 
Icrva! of several daj's before tlie medieine be repeated tJiat food and Ionics 
may be administered, but truth compels me to say that the usual tonic 
medicines liav e m these cases verv often deeeiv ed mj expectations 
I rom some cases which have occurred m the course of the present year 
I am disposed to believe that the Digitalis may be given in small doses 
VIZ. two or three grams a day so as gradually to remove a dropsy without 
any other than mild diuretic effects and without any interruption to its 
use until the cure be completed 

If inadvertently the doses of the Foxglove should be prescribed too 
latgciv exhibited too rapidly, or urged to too great a length the know I 
edge of a remedy to counteract its effects would be a desirable thing Such 
a remedy may perhaps in time be discovered The usual cordials and 
vulatilcs arc generally rejected from the stomach aromatics and strong 
hitters arc longer retained, brandv vviU sometimes remove the sickness 
when only slight I have sometimes thought small doses of opium useful 
hut I am more confident of the advantage from blisters "Mr Jones in one 
case found mint lea to be retained longer than other things 
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covsrrruT/ov of patients 

Independent of the dcffreo of disease or of tfie strength or age of the 
patient, I haTC had occasion to remark that there arc certain constitutions 
fasouraUe and others unfavouraWe to the success of the Digitalis 
From large experience and attentne ohsenation I am pretty well 
enabled to decide a pnori nj on tliw matter and I wish to enable others 
to do the same but I feel ms-self bardlj equal to t! e undertaking The 
following lunts howe\er aiding a degree of expcriencG m others, maj lead 
them to accomplish what I j et can describe but imperfectly 
It seldom succeeds m men of great natural strength of tense fibre, of 
warm sKin of florid complexion or m those with a tight and cordy pulse 
If the bell} >n ascites be tense hard and circumscribed or the limbs m 
anasarca solid and resisting we have but little to hope 
On the contrary if the pulse be feeble or intermitting the countenance 
pale the lips Inid the skm cold the swollen belly soft and fluctuating 
or the anasarcous limbs readil} pitting under the pressure of the finger 
we maj expect the diuretic effects to follow m a kindly manner 
In cases which foil eicty attempt at relief I haie been aiming for 
some time past to make such a change in the constitution of the patient 
as might give a chance of success to the Digitalis 
By bloodletting bv neutral salts by cr}stals of tartar squills and 
occasional purging I base succeeded though imperfectlj Next to the 
use of the lancet I think nothing lowers the tone of the sjstem more 
effectually than the squill and consequeritl} it will alwa3S be proper, in 
such eases to use the »iuill for if that fail in its desired effect it is one 
of the best preparatues to the adoption of the Digitalis 
A tendency to para 1} tic affections or a stroke of the palsy having 
actually taken place is no objection to the use of the Digitalis, neither 
does a stone existing in the bladder forbid Us use Theoretical ideas of 
sedative effects m the former an 1 apprehensions of its excitement of the 
nrinar} organs in the latter case might operate so as to make us with 
hold relief from the patient but experience tells me that such appro 
hcnsions arc groundless 

INFERENCES 

To prevent any improper influence which the above recitals of the 
efficaej of the medicine ridc<l bj the novelty of the subject maj have 
upon the minds of the joungcr part of mj readers in raising their cx 
pectations to too high a pitch I beg leave to deduce a few inferences, 
which I apprehend the facts will fairly support 

I That the Dii^italis will not universally act as a diuretic 
U That It does do so more generally than anv other medicine 
III That U will often pro luce tins effect after every other prolable 
method has been fruitlessly tried 
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n' That if this fails, there is but little chance of any other medicine 
succeeding 

V That in proper doses and under the management now pointed out, 
it is mild in its operation and giics less disturbance to the system 
than squill or almost any other aetn e medicine 

\T That when dropsy is attended by pal^, unsound viscera, great 
debility, or other complication or disease, neither the Digitalis, nor 
any other diuretic can do more than obtain a truce to the urgency 
of the symptoms, unless by gaming time it may afford oppor 
tunity for other medicines to combat and subdue the original 
disease 

VII That the Digitalis maj be used with advantage m every species of 
dropsy, except the cncjsted 

Vlfl That it may be made subservient to the cure of diseases, uncon 
uccted with dropsy 

IX That it has a power over the motion of the heart to a degree jet 
unobserved in any other medicine and that this power maj he 
converted to salutary ends 

PRACTICAL REMARKS ON DROPSY AND SOME OTHER DISEASES 

The following rem arks consist partly of matter of fact, and partly of 
opinion The former will be permanent, the latter must vary with the 
detection of error, or the improvement of knowledge I hazard them 
with diffidence, and hope they will be examined with candour not by a 
contrast with other opinions, but bj an attentive comparison with the 
phenomena of disease 

Anasarca 

1 The anasarca is generally curable when seated in the sub cutaneous 
cellular membrane, or m the substance of the lungs 

2 When the abdominal v isccra m general are greatly enlarged which 
they sometimes ate, without effused fluid m the cavity of the abdomen, 
the disease is incurable After death, the more solid viscera arc found 
very large and pale If the cavity contains water, that water maj be 
removed by diuretics 

3 In swollen legs and thighs where the resistance to pressure is con 
alderable, the tendency to transparency m the skm not obvious, and 
where the alteration of posture occasions but little alteration m the state 
of distention, the cure cannot be effected by diuretics 

Is this difficulty of cure occasioned by spissitudc in the effused fluids, 
by want of proper communication from cell to cell, or is the disease rather 
caused by a morbid grow th of the solids, than by an accumulation of 
lluidl 

Is not this disease in the limbs similar to that of the viscera (2)! 
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4 Anasarcous swellings often take place in palsied limbs, m arms as 
well as legs, so that the swelling does not depend merelj npon position. 

o Is there not cause to suspect that many dropsies originate from 
paralytic affections of the lymphatic absorbents t And if so, is it not 
probable that the Iligitalis, which is so effectual in rcmoring drops}, may 
also be used advantageously m some kinds of palsy f 

Ajcitfs 

6 If existing alone (t c ) without accompan} mg anasarca, is in children 
curable, in adults gcneralU incurable bs medicines Tapping ma} be 
used here with better chance for success than in more complicated dropsies 
Sometimes cured bj vomiting 

Ascitei and Anasarca 

7 Incurable i£ dependent upon irrcmediablv diseased Mscera, or on a 
gouty constitution, so debilitated that the gout} paros}sm3 no longer 
continue to be formed 

In ever} other situation the disease }iclds to diuretics and tonics 
Ascites, Anasarca, and /[ydrothorux 

8 Under this complication though the svmptoms admit of relief, the 
restoration of the constitution can hardi} be hoped for 

Asthma 

9 The true spasmodic asthma a rare dtscabc — ts not relicied b} 
Digitalis 

10 In the greater part of what arc called asthma tical cases, the real 
disease is anasarea of the lungs, and is gcncrall} to be cured by diuretics 
{Sec 1 ) This is almost alwaj-s combined with some swelling of the legs 

11 There is another kind of asthma, in which change of posture docs 
not much affect the patient I believe it to be caused bv an infarction 
of the lungs It is incurable b} diuretics, but it ts often accompanied 
with a degree of anasarca and so far it admits of relief 

Is not this disease similar to that in the limbs at {7) and also to (hat 
of the abdominal v iscera at (2) t 

AstAmo and Anasarea 

12 If the asthma be of the kind mcntiontd at (9 and 11} diimlim 
can only remove the accompanying anasarea But if the affection of the 
bteath. depetuk al>o upon c<illi4la.c ettuxion as vt rcvsstl} th« patient 
may be taught to expect a recover} 

AjtAma ond Aictfcs 

13 A rare combination, but not incurable if the abdominal viscera are 
sound The asthma u here most prolwhK of the arnisarcotiJ kind (10), 


and this being selilom confined to the lungs onlv, the disease generally 
appears in the follows mg form 

Asthma, Ascites, and Anasarca 

14 The curability of this combination will depend upon the circum 
stances mentioned in the preceding section, taking also into the account the 
strength or weakness of the patient 

Epilepsy 

15 In cpilcp5> dependent upon effusion, the Digitalis Will effect a cure, 
and m the eases alluded to, the dropsical SMnptoms were unequivocal It 
has not had a sufficient trial in mj hands, to determine what it can do in 
other kinds of epilepsv 

ItydaUd Z7ropjy 

16 This may be distinguished from common ascites bj the want of 
cwdent fiuctuatton It is common to both sescs It does not admit of a 
cure Cither bj tapping or by medicine 

Ifydrocephalns 

17 Thw disease which has of late so much attracted the attention of the 
medical world, I believe, originates in infiammation and thit the water 
found in the ventricles of the brain after deatli, is the consequence and not 
the cause of the illness 

It has seldom happened to me to be called upon m the earlier stages of 
this eomplamt, and the symptoms are at first so similar to those usuallj 
attendant upon dentition and worms, that it is verj difficult to pronounce 
decidedly upon Die real nature of the disease, and it is rather from the 
failure of the usual modes of relief, than from any other more decided 
observation, that u e at length dare to give it a name 


JTydrof/ioroj; 

18 tinder this name I also include the dropsj of the pericardium The 
Intermitting pulse, and pain m the arms, suffieientlj distinguish this dis 
ease from asthma, and from anasarcous lungs 

Iti3vcr> universally cured bj the Digitalis 

19 I lately met with two cases which had Iiecn considered ami trealctl 
as angina pectoris. Thej both appeared to me to be cases of hvdrotliorax 
One subject was a clerg>Tnon, whose strength had been so compleatl} ex 
hausted by the continuance of the disease, and the attempts to relieve it, 
that he did not survive many dajs The other was a ladj, whose time of 
bfe made me suspect effusion I directed her to take small doses of the 
pulv Digitalis, winch m eight daj's removed all her complaints This 
happened six months ago and she remains perfeetlj well 
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Ilijdrolhorax and Amsarca 

20 This combination is len frequent, and, I bcUevc, maj alwap be 
cured b 5 the Digitalis 

21 Diopives m the chest either with or without anasareous Umbs, are 
much more curable than those of the bellj Probably because the ab- 
dominal viscera are more frequently disea'ied in the latter than in the 
former cases 

Insanity 

22 I apprehend this disease to be more frequently connectcil tntb 
serous effusion than has been commonly imagined 


JVcphrtfM Calculosa 

24 Vt e have had suflUcient evidence of the efficacy of the Foxglove in 
rcmoiing the Dysuria and other symptoms of this dnicase, but probably it 
w not m these cases preferable to the tobacco • 

Oiartum Dropsy 

25 TAfs spates <jf encysted dropsy is not mth&nt dt^culty dtsUagatsh 
able from an ascites, and jet it is necessary to distinguish them, because 
the two dLseases require different treatment and because the probability 
of a cure 13 much greater m one than in the other 

26 The oianum dropsy is generally slow in its progress, for a con 
siderable time the patient though somewhat cmaciat^, does not lose the 
appearance of health and the urine flows in the usual quantity It is 
seldom that the practitioner is called in earlv enough to distinguish by 
the feel on which side the c^st ongmated and the patients do not attend 
to that circumstance themsehes They generally menstruate regularly 
in the incipient state of the disease and it is not until the pressure from 
the sac becomes very great, that the urinary secretion diminishes. In 
this species of dropsy, the patients upon being questioned, acknowIciJge 
e\cn from a pretty early date pains in the upper and inner parts of the 
thighs aimllar to iho^e w htch w omen cxpcnencc in a state of pregnancy 
These pams are for a length of time greater iti ope thigh than in the 
other, and 1 believe it mil be found that the disease ongmated on that 
side 

27 The ovarium dropsy defies the power of medicine It admits of 
relief and sometimes of a cure by tapping I submit to the considera 
tion of practUioncrx how far w c may hope to cure this disease by a seton 
or a caustic 


23 4\’hen tapping becomes necessary, I always advise the adoption of 
the waist cool bandage or belt invented by the late Very justly cciebratftl 
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Dr Monro, and described m the first volume of the Medical Essavs I also 
enjom my patients to wear this bandage afterwartls from a persuasion 
that It retards the return of the disease The proper use of bandage, 
when the disorder first discovers itself, certainly contributes much to 
prevent its increase 

Otarttini Dropsy 11 ith Anajarco 

29 The anasarca does not appear until the enejsted drojisy is verj far 
advanced It b then probably caused by weakness and pressure The 
Digitalis removes it for a time 


Phihists Pulmonalis 

30 This 13 a verj increasing malady m the present day It is no longer 
lunitcd to the nuddle part of life children at five years of age die of 
it, and old people at sixty or seventy It is not confined to the flat chested, 
the fatr-skiimcd, the blue-cjed, the light haired, or the scrophulous it often 
attacks people with full chests, hroira skins, dark hair and eyes, and those 
in whose fam^y no scrophulous taint can be traced It is certainly infec 
tious The very strict laws still existing in Italy to prevent the infection 
from consumptive patients, were probablj not enacted originally without 
a sufficient cause We seem to be approaching to that state w hich first made 
such restrictions necessary, and m the further course of time, the disease 
will probably fall off again, both in v irulency and frequency 

31 The j ounger part of the female sex are liable to a disease veiy much 
resembling a true consumption, and from which it is difficult to distinguish 
it, but this disease is curable by steel and bitters A criterion of true 
phthisis has been sought for in the slate of the teeth , but the exceptions to 
that rule are numerous An unusual dilatation of the pupil of the eye, 
is the most Certain characteristic * 

32 Sydenham asserts, that the bark did not more certainly cure an 
intermittent, than riding did a consumption ^\e must not deny the 
truth of an assertion, from such authority, but wc must conclude that 
the disease was more easily curable a century ago than it is at present 

33 If the Digitalis is no longer useful in consumptive cases, it must 
be that I know not how to manage it, or that the disease is more fatal 
than formerly, for it would be hard to deny the testimony cited at 
[page 241] I wish others would undertake the enquiry 

34 When phthisis is accompanied with anasarca or when there is rea 
son to suspect h>drothorax, the Digitalis will often relieve the suffering!^ 
and prolong the life of the patient 



Ifanj years ngo, dunng nti attetidanee upon Mr n — , of a con 
sumpttre familj, ant] hnnself m the last stage of a phthisis, afUr he was 
so jU as to W confined to bis chamber, his breathing became bo extrtmeh 
difficult and distressing that he wished rather to die than to live and 
urged me warmly to devise some mode to reliev c him Suspecting serous 
eifasion to be the lausc of his symptoms and he being a man of sense 
and resolution I fully explained my ideas to him and told him what kind 
of operation might alTord him a chance of relief for I was then but little 
acquainted with the Digitalis lie was earnest for the operation to be 
tried, and w ilh the assistance of Mr Parrott a v cry respectable surgeon 
of this place, I got an opening made between the ribs upon the lower and 
hinder part of the thorax About a pint of fluid was immediatelj dis- 
charged and his breath became casj This fluid coagulated by heal 
After some days a copious purulent discharge issued from the opening 
his cough became less troublesome his expectoration loss copious his 
appetite and strength returned he got abroad and the wound which 
became very troublesome was allowed to heal 
He then undertook a journej to London whilst there he became worse 
returned home and died consumptive some weeks afterwards 

Puerperal Anatarca 

36 This disease admits of an easj and certain cure bj the Digitalis. 

37 This species of drops> ma> originate from other causes than child 
birth Tn the beginning of last March n gentleman at Wolverhampton 
desired my advice for very large and painful swelled legs and thighs He 
was a temperate man not of a dropsical habit had great pain m his 
groins and attributed hts complaints to a fall from his horse lie had 
taken diuretics and the strongest drastic purgatives with very little 
benefit Considering the anasarca as eansed by the diseased inguinal 
glands I ordered a common poultice and mercurial omtracnt to the 
groins three grains of pulv fol Digitalis night and morning and a cool 
ing diuretic decoction m the daj time He soon lost his pain and the 
Bwellmgs gradually subsided 

THE END 
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(Cottrtesy PetroUsu Lalwre Miles,) 



MATTHEW BAILLIE 

(1761'1823) 

/7T IS of Interest to note mt EaiUle wrote of the pertinent events concerning 
his own life, and the inannscrlpt, in his own handwriting. Is now In the 
of the Eoyal College of Surgeons of EngUnd In 183S it was printed in the Prac- 
titioner ” This illmnlnatlng account forms the basis for onr brief discussion, 
Matthew Eallllo was bom in the Manse of Shots and County of Lanark. Sco^ 
land, on October 27. 1761 His father, the Eeverend Dr James BalUlo was. accord- 
tng to his son, “a man of the most respectable character Ho ultimately became 
professor of divinity in the University of Glasgow 

Dorothea BalUle, the mother of Matthew, was a sister of WlUiam 
Hnnter, the celebrated surgeons and anatomists, thus, early in life. Baillie received 
much genuine encouragement for his career la medicine 

BaUlle's early education was obtained at Hamilton There ho studied at 
the English School and later at the Latin SchooE At the age of thirteen to 
came a student at the University of Glasgow There be continued ^ 

Creek and Latin for a period of five years, receiving a thorough training in the 
classics and in philosophy. 

in 1779. Baime. acting on the advice of his uncle. Dr William decided 

to enter the profession of medicine However, he had been appo n e , . 

hihltlon in Balllol College, Oxford, and for the next eighteen months 
there. Improving himself In the classics. 

I. im le to I..nOon to llv. -Itt U. «c.o, Dt Winu™ 

attend his lectures In anatomy and dissections at the Great Wm njedlclne 

During the succeeding years he also studied chemistry, materia medl^ ‘ 1 
under Dr George Pordyce (1736-1602). who was. for sever^ 
lecturer In London on these subjects. Baillie also attended ® ... 

given by hU other uncle. John Hunter, and the lectures ..T,” 

given jointly by Dr Thomas Denman (1733-1816) and Dr William Os 
1808). ^ „ . 

Dr. William Hnnter died In March, 1783 He left Baillie a ^ Hunter '^d 

«d a nnaU esUte in Scotland. BalUle, beUevlng that ^ 

a better claim to the estate, ceded it to him. Dr. Hunter had 

wlU that Bamie should succeed him as lecturer In anatomy, to a^ Sdiool 

liam Cumberland Crulkshank (174M800). At the Grea 
BalUle continued as lecturer to anatomy for fifteen years, to spite 
Of his assocUte. Meanwhile, his private practice had increased and to 1799 he re 
Unqulshed his anatomic lectures, , a 

Shortly after his uncle's death, BalUle received the 
from Oxford University He also received the degree 
1786 and that of Doctor of Medicine to 1789. both from Oxford University 

In 1787 he was appointed physician at St. George's H<^tal and to 1790 he 
metTed his feUowsblp to the Royal College of PhyslcUns, London. 
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BailU«, la 1791, wu amled to SopUa, tbe joangest of twin daofbtcrf of Dr 
Tbomu Penman, under wbom tie bad studied obstetrics, Tbls mtriare resulted la 
tbe blrtb of three cblldren James, Pllaabeth Margaret, and Wnitam Hunter 
Balllie 

One of Balllie 'a patients was the celebrated Pr Parld Bltcalru (1749-1809) 
When Fltcaim retired from the practice of medicine, becaoso of 111 health, he turned 
orer much of his practice to BailUe 

Balllie a practice gnw very rapidly and at length In order to attend all his pa 
tlents he found It necessary to work from 6 o’clock In the morning until 11 o'clock 
each night This state of practice lasted for a period of twelve years and was 
ruinous to BalUle’s health. Soon he was obliged to confine his work to consutUtlos. 

In IBIO BatlUe received the command of King George HI to attend bis daughter, 
the I’rlncess Amelia, who died on Kovember 2 of the same year This was the be- 
ginning of bis many attendances to the Boyal family, for be was soon appointed 
physician extraordinary to the King 

In the summer of 1923, Balllie ’s health again failed, presumably becanse of con 
tlBued overwork, A severe cough developed, apparently the result of an inftam 
mation of the trachea He died on September 23, 1923 A huat of him was made by 
Chantrey and placed in Westminster Abbey 

Balllie made Important contributions to the medical literature In 1788 aod tfl 
1769 he published two anatomic papers in the "Philosophical Transactions" of the 
Boyal Society The first of these was In the form of a letter to John Hunter entitled 
"An Account of a Bemarkable Transposition of the Viscera " This early ohserva* 
tiott of congenital dextrocardia with complete sltus-transversus we are reprinting 
Accenting to Pettigrew, cases of a similar kind were recorded by Winslow, Sir 
Asttey Cooiwr, Dr Qualn, Dr Watson, and others. Balllle’s second paper to the 
Boyal Society was communicated by John Hunter It was entitled "An Account 
of A Particular Change of Structure In the Human Ovarium." In 1790 presumably 
becanse of these publications, Balllie was tiected to the Boyal Society 

In the year 1793 he published the first edition of hls "The Morbid Anatomy of 
Some of the Most Important Parts of the Human Body " During BallUe's Ufetime 
thla book went through several editions In order to illustrate the subject of morbid 
anatomy on a systematic plan, Balltie began to publish ‘‘fasciculi" of engravlnga 
Ten of these wen published aeparately and in 1803 they appeared in book form. 
A eecond edition of thla work appeared in 1812, 

During hls later years, Balllie contributed several articles to the "Trarmctioni" 
of the Society for the Improvement of Medical and Chlrarglcal Knowledge and to the 
"Transactioru' ' of the Boyal College of Physicians. 

In addition to membership in the Boyal Society of lAUdon and the Boyal Society 
of Bdlnburgb, BalUle was an honorary member of the Boyal College of Phystctans 
of Edinburgh, a Fellow of the Boyal College of Physicians In Z,ondon, a member of 
the Medico-Chirurgical Society in London, and an honorary member of the Medical 
Societies of Erlangen and Bonn. 
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OF A REMARKABLE TRANSPOSITION OF 
THE VISCERA* 


MATTHEW BAILLIE 

N othing tends more to ilJiistrate the powers and the wLsdom of 
nature than the iiuestigation of the structure of amnia s 
Here find a most wonderful del.cacy of mechanism and 
adapted to a variety of purposes Tins houeser is not to 
by follouing nature in her common track than h} obseniug e 
mgs In these she often shows more part.cularlj the extent of her 
powers and throws light on her oidmarj plans Such 
give impoitance and value to the observation of smgu ^ 

The vanet} m animal structure an account of which is pres 
account IS a complete transposition in the human su ijec 
and abdominal viscera to the opposite side from what is iiatii 
extraonlinar, as scarcely to have been seen bj anv of the jielebra^ed 
anatomists and indeed has been but verj j,enera y no icet 
circumstance has been mentioned but it has not 
senhed so as to make it thoroughlj known or to esta dish 
It was hanging m the minds of manv as doubtful such a vanety 

did reallj exist There is one circumstance that attends the 
the present case which has not always happenec m 
singular phenomena viz. that it has been examine ly 
surgeons of the first reputation m thm large town and has been ,n some 
measure open to the gratification of public curiosity nearly 40 

The person who ,s the subject of this paper was a 
jears of age somewhat above the middle stature an ® Wjndmill 
shape Tie was brought for dissection m the common w y 
street On opening the cav ity of the thorax and 

situation of the viscera was so striking as immediate y imrocdi 

tion of the pupils who were engaged m dissecting it nttention 

•My to JJuc every p.« of 'X'./ft PP^ 

for this purpose after desiring a drawing to be made of the app 
as they were found on opening the bodj I nex a> scnarating the 

The mediastinum or anterior duplicature of the picu P ^ j 
2 cavities of the chest from each other was found to incline obl.qu y 
T. UH, SH. H. m m »» 1T« UOM COHs.»^ «« 



downwards to the right side inlly as much as it does eoimsonly to the left 
side of the chest The pericardium too inclined obliquely to the right 
side On pressing it gently away from the longs the phrenic nerves 
came distinctly into in their common situation, but the right 
phrenic nerve ran more obliquely, and was longer than the left The 
lung on the right side was div ided bj a single oblique fissure into 2 lobes, 
having at the same time a deficiency opposite to the apex of the heart, 
and the lung on the left side was divided into 3 lobes exactly contrary 
to what IS found in ordinary cases. 

On opening the pericardium the apex of the heart was found to point 
to the right side nearly opposite to the Cth nb and its cavities as well as 
large vessels were completelj transposed \Vhat are commonly ealltd 
the right auricle and ventricle were situated on the left side, and the 
left auricle and ventricle on the right The pulmonary artery ascended 
towards the right side of the chest. The aorta was also directing its 
arch to the right, and the vena cava superior, as well as inferior, were 
seen opening into their auricle on the left side of the spine There was 
nothing remarkable m the size or general figure of the heart On the 
outside of the pericardium the transposition of the larger vessels was 
very striking The longer subclavian vein was passing from the left aide 
obliquely to the right before the branches which aic sent off from the arch 
of the aorta The left carotid and subclavian arteries were found to 
arise from the arch of the aorta by one common trunk, the right carotid 
and subclavian separately 

In tlic dnpheature of the pleura behind or what may be called the 
posterior mediaslmum there was a change corresponding to what we 
have already described The descending aorta was found passing on the 
right side of the spine The oesophagus was before it, inclining more 
and more to the right towards its lower extremity, and ft at length 
perforated the diaphragm somewhat on the right side of the spine* 
The thoracic duct was seen in the middle between the descending aorta 
and vena azygos, m some places forming a plexus of small branches, in 
another dividing itself into 2 branches, which aftcrwnrtls reunited in 
a common trunk, and at length climbing up to terminate in the angle 
tetween the jugular and subclavian veins on the right side of the body 
The recurrent nerve of the parvagum on the right side passed round the 
beginning of the descending aorta, and on the left pasted round the 
common trunk of the carotid and subclavian arteries The large inter 
costal nerves being exactly under the same circumstances on each side, 
It vvas impossible there could be ony transposition m them It appears 
then from the foregoing description, that every thing admitting of such 
a change was completely transposed m the thorax 



The liver was situated in the le£t hypochondriac region, the small lobe 
being towards the right, and the great lobe m the left side The Lga 
laents uniting it to the diaphragm corresponded to this change the right 
transierse ligament being longer, and the left being shorter, than usual 
The suspensory ligament could undergo little change, except being 
pushed to the left side along with the liter On pressing upwards the 
liver, 80 as to exhibit its posterior and under surface, the gall bladder xvas 
Seen on the left side preserving its proper relativ e situation to the great 
lobe of the liver, and the \ essels of the portae were found on dissection to 
be transposed corresponding to the change of circumstances The 
hepatic artery was found climbing up obliquely from the right towards 
the left, before the lobulus spigelii, and entered at the portae into the 
substance of the liver by two or three branches on the right of the other 
IpcsscIs. The ductus communis cholidoehus was on the left of the other 
vessels being formed from the ductus hepatieus and ductus cysticus in 
the common way, and it passed obliquely downwards on the left, to 
terminate m the duodenum "What was most remarkable, it termmated 
In the fore part of the duodenum The vena portorum passed behind 
the hepatic artery and ductus communis cholidoehus ascending obliquely 
towards the left side 

The spleen was situated jn the right hypoehondnac region adhering 
to the diaphragm m the common wa> There were 3 spleens nearly of 
the size of a pullet’s egg, found adhering to the larger spleen by short 
adhesions, besides 2 other still smaller spleens which were involved m the 
epiploon at the great end of the stomach The pancreas was found on the 
right side behind the stomach, running obliquely from the spleen to the 
curvature of the duodenum, and had its duct entering m common with 
the ductus communis cholidoehus into the cavity of that intestine The 
splenic vessels were passing along the upper edge of the pancreas to the 
right side, corresponding to the change of situation m the pancreas and 
spleen 

The stomach was situated on the right side, partly hid by the small lobe 
of the liver passing to the left, and terminating m the pylorus rather 
on the left side of the spine The duodenum took a most singular course , 
It first passed to the nght side, behind the small end of the stomach, it 
then turned on itself, towards the left side, it afterwards took its proper 
sweep to the nght side, passing behind the superior mesenteric artery and 
lacsaraica major v cm The mesentery began to be formed on the right 
side, instead of the left, as in ordinarj cases The ilium terminated in 
the great intestine on the left side, and there vyas in it a diverticulum of 
Considerable swe, a lusvis not unfrequcntly occurring The caecum was 
situated on. the left psoas magnus and iltacus latcmus muscles The 
transverse arch of the colon passed from the left to the right side of the 
body, and the sigmoid flexure crossed over the right psoas, to get into 
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the ca\jtj of the pelvis The kulnejs hatl their vesisch tramposed, the 
renal capsules had uii(lerf,onc mi clinn^c as no vanetv could beprmluced 
}>> a transposition 

The aorta passed lietw een the crura of the dnphrasm info the cavttjr of 
the abdomen and adhered m its course to the spine on the ni?ht side of 
the sena cava mfenor Its branches were directed m their course cor 
responding to the peculiar situation of the viscera The splenic and 
coronarj arteries were passing to the right suU and the hepatic artery 
obliquely to the left The superior and inferior mesenteric arteries were 
directed to the right side There w as no change in the spermatic arteries, 
any transposition m the testicles if such a thing could take place, not being 
capable of affecting them TJic lumbar arteries could also undergo little 
change except that the left lumbar arteries must necessarily, from the 
peculiar situation of tlic aorta, be the longest The vena cava inferior 
lerfonitcd the Undmous portion of the diaphragm, and adhered in its 
course to the spine on the left side of tJie aorta 

The right enmlgcnt vein was much longer than usual passing from the 
right kidnev before the aorta to terminate in the vena cava superior, and 
the left emulgciit miicli shorter passing from the left kidney to lie vena 
cava which was situated on the left side of the spine The right spermatic 
vein was found to open into the right cmulgent and the left into the 
vena cava inferior about an inch under the left emnlgcnt The vena 
portaruin was changed from its natural course passing obliquely up 
wards to the left silo and its large branches viz the vena splenica 
iiK-aaratcn mayor and minor were all directed towards the right side 
of the spine There was no change in the intercostal nerve within the 
cavity of the abdomen nor docs it seem to be capable of being nfrcctel 
by any transposition of parts '\^e see then that there was a complete 
transposition of the abdominal viscera each of them jirescrving its 
proper relative sitintion to the others. In the brain organs of sense of 
generation the muscles on 1 blood vessels of the extremities wasfouiil 
nothing remarkable 

Tilt person seems to luvt used his right hand m preference to Ms left 
as IS usually the cnv> whieti was readily iltseovcrcd by the greater hulk 
and hirdnevs of that hand ns well as the greater fleshiness of the arm 
It wi, not indeed to be expectetl he ahould be left handed The person 
while alive was not conseious of any uncommon situation of liis heart 
ant his brother has his hovrl jointing to the left side as m ordinary 
cas^ Indeed there was little reason to expect that wc should meet 
with any thing jmrticular m the account of his life IIis health cmiM 
not be afTected ly such a clnrigt of situation in Ins viscera nor couH 
there arise from it onv peeulnr svmptoms of disease Still les.s could 
there be any connection I etween such a change an I hts dispositions, or 
external actions, lie might have known that his heart was direetcl to- 
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situation, it a^ects tbe situation of other iiscera, requiring in them « 
similar change \\ e saw m the person who is the subject of this paper, 
that a change m the situation of the heart and liver Mas accompanied 
with a change of situation in the stomach spleen, pancreas and in short 
the whole alxlominal viscera. This howeacr, is a great deviation in 
nature, for it is nothing less than changmg almost the whole vital system 
m an animal and therefore, it rarely happens In such a change it does 
not appear that the functions can be affected as they depend on struc- 
ture and situation which arc both presen eil Hence the person who is 
the subject of this paper arrneii at the age of maturity and might have 
continued to live to an extreme old age The human machine might 
have been constructed in this way generally and under such circum 
stances what is now called the natural situation of parts w ould ha\c been 
ns singular as the present phacnomenon 

There appears to be less variety m the nenous system of animals of 
the same species than m most parts of the bodj There is scarcely any 
difference m the appearance of the brain and much less m the distnbu 
tion of the nerves than of the blood vessels There is also little variety in 
the organs of sense perhaps the mechanism m both these is nicer, so 
that a considerable deviation would interfere with their peculiar func 
tiona. The most common great deviations which nature produces in the 
structure of an animal are various kinds of monstrosity, bj which the 
animal becomes often unfit for continuing its existence Why nature 
should m Its greater deviations fall into a very imperfect formation, 
much below the standard of her common work docs not appear very 
obvious. It seems that there might have been many varieties where the 
functions could have been preserved Perhaps it is with a view to check 
the propagation of great varieties, so as to preserve a uniformity in the 
same species of animals 

It has been much agitated, whether moiLstrosities depend on the 
original formation or are produced afterwards m the gradual evolution 
of an animal This does not appear to be a question of mnch im 
portance, nor perhaps can it be absolutely detenmned Rat on the whole 
it IS more reasonable to think that the s.nme plan of formation is con 
tmneil from the 1 eg inning than that at any subsequent period there is 
a change in that plan It maj be observed that it is exactly the same 
creative action which prtHluces the natural structure or any deviation 
from it, for m cases of deviation the action is cither cnrrnsl too far 
ceases too soon or is diverted info uncommon channels. This will ex 
pUsta rtw irfr.vw?r k^J^h mvswr.'cww.V /‘Ww /sft^.v.v Aravj *' 

transposition of parts. 
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“//» thf htilory of hvman propreij thero now onit tSfn a thutideTioU, 

the thunderbolt of rurgery is John Hunter." 


— ^nWinm BoyJ 




"Not Oxford with its intellectual store 
Of Greek and Latin, but the open space 
Of (.he wide £msment fur hm, to face 
Nature herself and Universal Law 
He entered Truth's stout stronghold at the door 
And, step bjr Step, climbed up, with measured pace, 
Until he reached a high embattled place 
lYhere be remained and will, for evermore ' ’ 


—T W. Tarry 


HUNTZIB was bora at Xioag CsUerwood, in the pariah of Sant HUbiide, 
^ Lanarkshire, Scotland, on rehrnaty 13 or 14, 1728, the youngest of ten children. 
Two of hla brothers, dames and 'William Hunter, also became physicians. His 
elder hrotber, James, died at the beginning of a most promising career, and to William 
feu the task of aiding John In an unparalleled career In medicine. 

At the age of sereateen John Haater was seat to live with his brother in law. a 
Mr. Bnchansn. where he developed great mechanical skill as a carpenter In Buchan, 
an's workshop. During this time his brother, William, had made a very snccessfoi 
start In the practice of medicine, and at the age of twenty John Hunter decided that 
he, too, would have a medical career 

He therefore wrote his brother William In Iiondon and offered his serrlces as an 
assistant In William Hunter's dissecting laboratory His offer vras accepted and 
while in his brother’s tnteUge he was so successful that the next year he was to 
direct the dissections of the medical students. 

Hot long after he came to London, Hunter was Introduced by his brother to the 
famous BngUsh surgeon, William Chesetden. He soon became a student of (Theselden. 
under whom he worked at Chelsea Hospital during the summer months of 1749 and 
1720. Oa Cheselden's retirement in 37S1, John Hunter became a surgical student 
at St, Bartholomew's Hospital There he worked under the distinguished snigeon, 
Percival Tott, 

In 1753 Hunter entered St, btary’s HaU, Oxford, as a stndent, at the suggestion, no 
doubt, of bis brother, William. There he began to study the classics, but after a 
trial of two months dropped bis course and determined to remain within the realm 
of surgery. In 1754 he became a surgical student at St. George's HospltaL Two 
years later he served there as bonse-snrgeoa. 

In 1754, Hunter after making several dissections discovered the method of con- 
nection between the placenta and Hie uterus. This discovery twenty live years later 
(1780) was to provoke a bitter public quarrel between the two brothers over the 
question of priority, and it Is to be regretted that it was to dissolve their friend 
ship. Both of the Hunters disputed with the Monies over priority in anatomic 
discoveries and later with Bott on the true nature of cougenital hernia. 
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JOHN HUNTER 

(1728-1793) 


'*/» {fce history of hvman proyress there appear* 
the thunderbrAt of eargery u Jofcn Hmiiet ’ ' 


and then a thvnderhott, and 
— \V>))>am Bo/J* 


"Not Oxfoid -with ita intellectual store 
01 Oieelc and Latin, Lut tbe open apace 
Of the ntde firmatRent for him, to face 
Nature herself and Uaiverjial Law 
He entered Truth's stout stronghold at the door 
And, step by step, climbed up, with measured pace, 
Until he reached a high embattled place 
Where he remained and will, for etermore ” 


i^OBN UUNTBE was bont at Long Calderwood, In the parish of Bast KUbride, 
^ / Lanarkshire, Scotland, on February 13 or 14, 1728, the youngest of ten children. 

Two of his brothers, dkmes and WUUam Hunter, also became physicians. His 
elder brother, James, died at the beginning of a most promising career, and to William 
fell the task of aiding John In an unparalleled career in medldne 

At the age of seTenteea John Hunter was sent to live with his brother in law, a 
Mr. Buchanan, where he deretoped great mechanical skill as a carpenter in Bnchan- 
aa’a workshop. During this time his brother, WlUlam, had made a very successful 
start in the practice of medicine, and at the age of twenty John Hunter decided that 
he, too, would have a medical career 

He therefore wrote his brother WlUlam In I,ondon and offered his serrices as an 
assistant in William Hunter’s dissecting laboratory. His offer was accepted and 
while In his brother’s tntelage he was so successful that the next year he was to 
direct the dissections of the medical students. 

Not long after he came to London, Hunter was Introduced hy his hrother to the 
famous English surgeon, WUUam Cheselden. He soon became a student of Cbeselden, 
under whom he worked at Chelsea Hospital during the summer months of 1749 and 
17h<> On Cheselden ’s retirement in 1751, John Hunter became a surgical student 
at St. Bartholomew's HospttaL There he worked nsder the distinguished surgeon, 
Ferdral Fott. 

In 1753 Hunter entered Bt, Mary’s Hall, Oxford, as a student, at the suggestion, no 
doubt, of hla brother, WlUlam. There he began to study the classics, but after a 
trial of two months dropped his course and determined to remain within the realm 
Of surgery. In 1734 he became a enrglcal student at St. George’s HospltaL Two 
years later he eetred there aa house-surgeon. 

In 1734, Hunter after making sereral dissections discovered the method of con 
neetton between the placenta and the ntems. This discovery twenty five years later 
(1780) was to proToko a bitter public quarrel between the two brothers over the 
question of priority, and It Is to bo regretted that it was to dissolve their friend- 
ship. Both of the Hunters disputed with the Monros over priority in anatomic 
discoveries and later with Fott on the true nature of congenital bemla. 
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Zn 1759 fioater, turing (erred a period of ua jtxn In Uts ttadj- of bnmin 
Axutoar, la order to tmdRifatad noro clearlr the huain tody ud lu foaetloix; 
begaa the sttidy of coopmtive uutomy Secaosa be worked rery bard bU brallb 
(afferod tad be waa tdrlsed to leek the cutatlTO eCects of » warmer rllmato On 
this (oconct be applied for la appotataent idtb the army and was Imnediatcty 
made a stall sarteon 

During the Seven Teats’ War be accompanied the British expedition to Bello Isle 
lu 17St> DtLtlnE that tie ^ he found ample oppottuolty to treat gunshot wounds, a 
procedure for which he was later to become renowned. While be was thus engaged 
be found time to conduct invest! gatioas in experimental phyalalogy lie studied the 
digestion in llxards and snakes dnrlsg bibematjon and among other things, the 
faculty of hearing in llshef. 

By 17G3 the war was terminated and Hunter retarned to Ziondon. In order to in 
crease bis income be decided to teach anatomy in private classes. He conducted 
Classes la anatomy for several yean. During bis spate time be costlnned bis 
•natomlc and physiologic Investigations To obtain specimens for this research be 
obtained the bodies of animals that had died In the soos of Ismdon and elsewhtco 
He also purchased rare animals, when such a course was possible, spending money 
he could til afford. 

In 1767 Hunter was elected a fellow of the Royal Society His election probably 
was the result of recognition of his devout Interest In comparative physiology, an 
Inbemt that bad not been ihowu by the puhllcatiou of orlgluit lavestlgattons, tor 
he had not as yet bcgnn his publications. Scientists in general In London already 
knew of Ms rapidly growing anatomic musenm which, one day, seas to become of 
national sigslilcance 

Hunter wss appointed surgeon to St. George’s Hospital In 17C3, and soon after 
wards bo was cboacn a member of the Corporation of Sorgeons. Tbereatter be ob- 
tained pupils on more advantageous terms Among the most renowned of his stn 
dents, according to Oartlsoa, were Jeoner. Astley Cooper. Abernathy, CUne, Clift, 
rarklnson, BItsard, Home, Alansoo, Wright Post, and Fhysick 

In 1771, Hunter pnhlished the ffrst part of his medical classic, ‘ The Nstuial 
History of the Human Teeth.’ ' This was followed in 1779 by the second part, ’’A 
Fiactlcsl Tresttee on the Diseases of the Teeth.” Aecordlcg to Garrison. Hunter 
was the dm to study the teeth in a tclentlflc manner and the first to tecommeud coca- 
pleto removal of the pulp before filling them. 

Hunter’s marriage to htlu Home dster of Sir Hverard Home took place In 
July, 1771. They had four children, two of whom died when very young In 1772. 
Hunter, being persuaded by Sir John Pringle, eonmmnlcaied his first paper to the 
‘•nsUoaopbleal Ttansartlons' of the Royal Sodrty The work concerned the dlgta 
tlon of the stomach after death. In the fall of this year Sir £vmrd Home, his 
brother In law, became his student and afterward was to act as his asUstant. 

In 1776 Hunter was appointed surgeon .extraordlrury to the King That aanse 
year he waa invited to deliver the Ctoonlan Lectures before the Royal Sodety Por 
the subject of these lectures he chose ’’Mascnlar Motion.” In 1778 he was ap- 
pointed surgeon to the new naval hospital at Plymouth. The Royal Socisty of 
Canea-Lettrei of Gothenburg elected Hunter a fellow (n 17SI, and In 1783 he was 
elected to meabetthlp in the Royal Society of Medictse and thi Royal Academy of 
Sorgery Of patla. 

Pordyce, Hunter, and others were instrumenui to feonding In 1783 the Society 
for the Improvement of Medical and Chtmrglcal Knowledge Although this society 
bad but a brttf life many valuable papers are included in tu "TrsasaetlBat.” 
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Itt 1783, nnnter procured at a cost of 600 pounds the ' 'kidnapped" body of the 
faxootu Irish slant, Byrne or Obrien. He disarticulated the skeleton and it ocen* 
pled a prominent place in his Museum of Natural History. In the same year the 
Boyal Society conferred upon him the Copley medal In recosnltlon of his Important 
discoveries la natural history. 

In 1785, Hunter began to suder from recurring attacks of angina pectoris. He. 
therefore, spent a holiday at Bath and during his convalescence entrusted his medical 
practice to his brother in Uw, for vhose ability he Ji3d a high regard. In December 
of that year Hunter, feeling somewhat refreshed from his stay at Bath, established 
his famous operation for the euro Of aneurysm. This consisted In tying the artery at 
a distance high in the healthy tissues by a single ligature 

nnnter was appointed deputy surgeon general to the army In 1786 That same 
year he published Us work on venereal disease ^ Believing that syphilis and goner 
rhea were Identical be inoculated himself with sj^irochetes and subsequently thought 
be observed the symptoms of both diseases. Tbls confirmed him la bis belief that 
both diseases were identlcah This erroneous conception was later demolished by 
Philippe Klcord (1800.1889) who proved the autonomy of these diseases (1831 1837} 
Hunter did, however, correctly duyercntlste between hard chancre and chancroid 
nicer. 

In 1786 Hunter also published his Important work, • ■ Observatlona in Certain 
Farts of the Animal Oecoaomy,^’ wUch consisted of a revision and enlargement of 
many of Us papers originally published In the "PUlosopUcal Transactions” of the 
Boyal Society. 

In 1793, Hunter transferred his surgical lectures to Us brother In law. Home, and 
devoted much of Us time to the completion of Us famous work, “A Treattse on the 
Blood, Infiammation and Gunshot Wounds,” This was not published until 1791, 
about a year after Hunter's death. From Home’s account of the life of Hunter, 
wUch prefixes this work, we are reproducing Hunter’s classic description of Us 
own fatal Illness, angina pectoris, as detailed to his brother In law. 

Hunter had said that Us “life was In the hands of any rascal who chose to annoy 
and tease him ' ' And there can be no doubt but that the violent disagreements he 
had with his colleagues at St George’s Hospital hastened his death, which occurred 
on October 18, 1793, following a meeting of the board of governors of St. George's 
Hospital, at which a coUeagne bad directed some disparaging remarks to him 

The great monument to tbe fame of John Hunter Is the Hunterian bfusenm of 
13/100 specimens purchased by Parliament some time after bis death for 15.000 
ponnds, a fraction of Its cost, and presented to the Corporation of Surgeons, soon 
afterward to become tbe Boyal College of Surgeons. 


'nuiiler. John* A IrtallJit cn tkt renerrot dlareve. J.on<Ion, ITSt, US pp 
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A TREATISE ON THE BLOOD, INFLAMMATION, 
AND GUN-SHOT WOUNDS* 

BY THE LATE JOHN HUNTER 

A Short Accoitnt of the Aitthor’s Li/c^ 

By Hit Brother in-Ldtu 
Everard Home 

M r hunter was a "very he'll thy man for the first forty years of hia 
life, and, if we except an infiammation of his lungs m the year 
1759, occasioned most probably by his attention to anatomical purmits, 
he had no complaint of any consequence during that period In the 
spring of 17C9, in his forty first year, he had a regular fit of the gout, 
which returned the three folloAung springs, but not the fourth, and m 
the spring of 1773, basing met with something which very forcibly 
affected his mind, he was attached at ten o’clock in the forenoon with a 
pain m the stomach, about the pylorus, it was the sensation peculiar to 
those parts, and becime so violent that he tried change of position to 
procure ease, he sat down then walked laid himself down on the carpet, 
then upon chairs, but could find no relief, he took a spoonful of tincture 
of rhubarb, with thirty drops of landanum, without the smallest benefit 
While he was walking about the room he east his eyes on the looking 
glass and observed his countenance to be pale, his lips white, giving (he 
appearance of a dead man This alarmed him, and Jed him to feel for Jiis 
pulse, but he found none in cither arm, he now thought his complaint 
serious, several physicians of his acquaintance were then sent for, Dr 
William Hunter, Sir George Baker, Dr Iluck Saunders and Sir William 
Pordyce, all came but could find no pulse, the pain still continued, and he 
found himself at times not breathing Being afraid of death soon taking 
place if he did not breathe, he prwluced the voluntary act of breathing, 
6y working fus fungs 6j the power of the wiff, the sensitive prmcipfc, 
with all its effects on the machine not being m the least affected by the 
complaint In this state he continued for three quarters of an hour, in 
which time frequent attempts were made to feel the pulse, hut in vain, 
however, at last, the pam lessened and the pulse returned, although at 
first but faintly, and the involuntary breathing begin to take place, 
while m this state, he took iladeira, brandj , ginger, etc but did hot bc- 

•Th* fir»t FrijIUh «KUilf)ft w*« publUhe 1 In 17*4 We »re reprinitns from the Brel 
Americon e^lltlon jnihUehf^ In 17»*~l' A VV„ 1*40 
trp. »«iv mi 





l>e\e them of anj sen ice, ns the return of henlth was very gradual, m 
two hours he was perfectly reeo^ere^l 
In this attach there was a suspension of the meal material msoluntary 
actions, even msoluntarj hrcnthing was stopped, while sensation with 
ita consequences, as thinking and acting w ith the will were perfect, and 
all the soluniary actions wen as strong ns before 
Quere tVbat would base been the consequence of his not having 
breathed hv means of the voluntary muschsT It struck him at the 
time that he would have died hut v^o cannot suppose that would have 
been the consequence as breathing most probalily is only necessary for 
the blood while circulating and as the circulation was stopped, no good 
could have arisen from brealhmg 

When he was at first attacked, the pulse was full and eight ounces of 
blood were taken away but this dni not appear to be of service, the 
day following he was cuppetl between the shoulders and had a large 
blister applied upon the part he took an emetic, and several times 
purging medicines and bslhed his feet in warm water but nothing ap- 
peared to bo of the leo-st use The purging and vomiting distressed him 
greatly, for both the stomach and intestines were so irntsblc that less 
than half the iisiisl qiiantitv had the desireil effect lie took some 
James’s powder,* and drank some white wine whev on account of the heat 
m the skm, espeeiall) in the feet and hands, which took it off and gave 
him for the first time a comfortable feel \t the end of ten days alt his 
ideas of his present state bteame more natural the strange deception con 
eeming his own size was m part corrected and the idea of suspension In 
the air became less but for some time after, the fire appeared of a deep 
purple red When he got so well as to be able to stand without being 
giddy, he was unable to walk without support, for his own feelings did 
not give him information rtspecting his centre of gravity, so that he was 
unable to ballance his bmlj and prevent himself from falling 
lie gradually recoiered from this state and as soon ns he was able 
went to Bath, where he Maid some time and drank the viatcrs, which 
wore thought to be of service to him but did not staj long enough to 
give them a fair trial he rcluriteil to town much better, and In a few 
weeks got quite well b rom this period to 178"> he had no particular in 
disposition, but certainly did not enjoy perfect health, for in 1765, he 
appeared much allcrwl in his IxiKs, and gave the Idea of having grown 
much older thm could be aceounted for from the numtier of yearn which 
had elapsed. 

Alout the beginning of April, 176 >, he was attacked with a spas nodie 
complaint which at first was slight but became afterwawls very violent, 

fmvdrr roAUUvM I •aU# caVtttfn 
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and terminated m a fit of the gout m the ball of the great toe, th«, like 
his other attacks, Mas brought on by anxictj of mind, the first symptom 
was a sensation of the muscles of the nose being m action, but whether 
they really were or not, he was ne\cr able to determine, this sensation 
returned at intervals for about a fortnight, attended with an unpleasant 
sensation m the left side of the face, lower jaw, and throat which seemed 
to extend into the head on that side and down the left arm, as low as the 
ball of the thumb, where it terminated all at once, these sensations were 
not constant, but returned at irregular times, thc> became soon more 
\iolent, attacking the head, face, and both sides of the lower jaw, giving 
the idea that Die face was swelled, pirtjcularlj the checks, and sometimes 
slightly affected the right arm After thej had continued for a fortnight 
they extended to the sternum, producing the same disagreeahle sensations 
there and giving the feel of the sternum being drawn backwards to 
ward the spine 

. I was with him during the whole of this attack, and ne\cr saw anj 
thing equal to the agonies he suffered , and w hen be famted awav, I thought 
him dead ns the pain did not stem to abate, but to carrj him off, having 
first coropletclj exhausted him 

lie then fell asleep for half an hour and awoke with a confusion m 
his head, and a faint recollection of something like a delirium , this went 
off m a few days 

The affections abotc described were m the beginning, readily brought 
on by exercise, and he even conceived that if he had continued at rest, 
they would not have come on, but they at last seized him when lying in 
bed, and m his sleep, so as to awaken him , affections of the mind also 
brought them on, but coollj thinking or reasoning did not appear to have 
that effect "While these complaints were upon him, his face was pale, 
and had a contracted appearance making him look thinner than ordinary, 
and after they vrent off his colour returned and his face recovered its 
natural appearance On the commencement of the complaint, he suspected 
it to be rheumatism, and applied electricity to his arm, which took it off 
for the lime only, he then, for two or three nights successively, took three 
grams of James’s powder, without anj abatement of the sjTnptoms, he next 
had recourse to the camphorated jtifep, both at the commencement of the 
spasm, and while it was upon him, but obtained no relief, he tried Hoff 
man’s anodyne liquor, m the dose of a teaspoonful, and not finding it to 
answer alone, joined to it the camphorated julep, but the spasms seemed 
to be more violent, one night he took twenty drops of thebaic tincture, 
which made his head confused all the following day, but did not at all abate 
the spasms, the following da> he took two tea spoonfuls of the bark, which 
heated him, and gave him a head ach, thirst, and dryness of his mouth, 
whieh prevented his eonlmutng it At the desire of Dr David Pitcairn, 
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he took the i«wdcr o( ^alcrion, an outirc a <la\, which stcmetl for the firs* 
two da^'s to rcmo%e hts spasms but lhe\ returned on the Ihml with more 
Moience than usual cspecialh one escnini; at the Royal Soetetr, which in 
dueed him to leave o/T the valenan, and he bathed his feet on Boinp to bwl 
in warm water mixed with half a pound of flour of mustard and took a 
tea spoonful of tinelure of rhubarb in Binder tea also wore worstwl stock 
mgs all night 

On t riday morning the twentieth of Mav Iietwcen six and seven o clock 
he had a violent spasm attendee! with most viohnt eructations of wind 
from the stomach for nearly a quarter of an hour Dr Pitcairn who was 
sent for upon this occasion asked him if tl ere was anj distress upon his 
mind that had brought on this attack and he confessetl his mind to have 
been much harrasswl in consequence of hav mg opened the IhxIj of a per 
son who died from the bite of a nia 1 dew about six wevks before in doing 
which he had wounded his hand and for the last fortnight hw mind had 
been in continual suspense conceiving it possible that he might be scued 
with sj-mptoms of hvdrophobia This anxiety preving upon his mind for 
so long a time there is everj reason to liolieve was the eaasc of the present 
attack and probably had also brought on tl e former ones which were all 
after the accident which had impressed his mind with this horrible idea 

At the desire of Dr Pitcairn he took at two doses in the forenoon ten 
grains of asafoctida and three grains of opium and in the afternoon 
fifteen of asafoctida and one of opium in the evening he ha 1 a hcad-aeh 
which was supposed to Iw brought on hv the o] lum hts liowols were loadetl 
and oppressed with wind and 1 c endeavoured in vain to procure a motion 
h> laxative cljstcrs although repeated and ten grams of jalap were taken 
bj the mouth he passed a verj restless night On Saturdaj morning 
he was visited by Sir Deorf,c Daker Dr Warren and the late T)r 
Pitcairn he repeateil the asafoetida twice m the course of the day and 
two B] oonfuls of the following mixture were taken every hour without 
prodnemg a motion till about half an hour after the whole was used 
Infuilon of »«na« >li ounces 
Ttnetore of scons, ona dracliin inij a bilf 
Sotubis tartar tbrrc draeluna. 

if 

In the afternoon he ha I another evacuation soon after which Ihemost 
violent attack of spasm which he had experienecti came on n thing 
was attempted inlemalij during the attack which lastwl two houni a 
bladder of hot water was applied to the heart and afterwards to the 
feet without any effect 

The asafoetida was now left off and this evening he began the oleun 
aueeini In saline draughts fifteen drops every six hours. On Sunlaj 
morning he continued the oleum succini hut the saline draught was 
rhangesl to emnamou water, and a large Ulster was put ui>on the lack 
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tlose to the »eck, he tontnnud pretty free from spasm On Jlondaj the 
blister Mas taken off, and the oleum succmi continued, hut about nine 
o’clock at night he hod throatenings of spasm Mith head ath, and the 
feel of a load m his bowels, he had a pam in the left side and region of 
the stomach, with Molent eructations of iMnd from the stomach, which 
lasted about two hours, he took thehaic tincture, twenty five drops, m the 
warn tincture of rhubarb, and afterivards some baume de vie, bat the 
eructations continuing, sinapisms were applied to the feet, after whicli they 
ceased, and the sinapisms were so troublesome that he had them taken 
off five hours after thej were applied On Tuesday morning he felt him 
self easier, the oleum siiccim was continued, fi\e drops of laudanum 
being added to each dose, in the evening he bathed his feet in %varm 
water, to clem them from the sinapisms and both the great toes appeared 
a little inflamed, and \eTy tender, they were more painful after being 
bathed, and were \ery troublesome all night On AVednesday morning 
the inflammation and swelling in the great toes appeared evidently to 
be the gout, and the pain continued very acute till Thursday, when it 
began to abate and on Friday was \ery much diminished he continued 
the oleum suecini on AA^ednesday, and took a bolus of aromatic species 
before each dose, but on Friday the oleum succmi made him sick, and 
was left off On Saturday he began the bark m tincture and decoction 
with the species aromaticae, Sunday continued the bark, and having 
eructations and flatulencies after his meals, he was ordered every daj 
before dinner, rhubarb fifteen grains ginger ten grains, in a bolus He 
had no spasm after Monday the thirtieth of Maj , he howrever had 
threatcnings, or slight sensations, similar to those which preceded the 
spasms, and occasional eructations Although evidently relieved from 
the violent attacks of spasm bj the gout in his feet, jet he was far from 
being free from the disease, for he was still subject to the spasms, upon 
exercise or agitation of mmd, the exercise that generally brought it on 
was walking, c^ecially on an ascent, either of stairs or rising ground, 
hut neier on going down either the one or the other, the affections of 
the mind that brought it on were prmcipallj anxiety or anger it wav 
not the cause of the anxiety, but the quantity that most affected him, 
the anxiety about the hiving of a swarm of bees brought it on, the 
anxiety lest an animal should make its escape before he could get a gun 
to shoot It, brought it on, even the hearing of a story m which the mind 
became so much engaged as to be interested m the e\ent, although the 
particulars were of no consequence to him, would bring it on, anger 
brought on the same complaint and he could conceive it possible for that 
passion to be earned so far as totnlJj to deprne him of life, but what was 
> ery extraordinary, the more tender passions of the mind did not produce 
It, he could relate a stor> which called up all the finer feelings, as com 
passion, admiration for the actions of gratitude in others so as to make 
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him shed tcnrv jet Uie spasm iias not (xeUnl, it is cxtraurdinarj' that he 
cat and Ble.pt as ivell as ever and hts mmd was in no depree dfprrssoel, 
the want o£ exercise made him grow unnstialh fat 

In the antumn 1790 and in the spring an 1 autumn 1791 he had more 
sesere attacks thin during the other ]>enods of the rear but of not more 
than a few hours duration in the beginning of Ottolcr 1792 one, at 
sshtch I was present was so violent that I thought he would have died 
Oil October the ICth 1791 when in his usual state of health he went to 
St George’s Ilaspital and meeting with some things which irritated hts 
mind, and not being perfectly master of the circumstances, he withheld 
his sentiments m which state of restraint he went into the next room and 
turning round to Dr Robertson one of the phvsicians of the hospital he 
gave a deep groin and drop! down deiil 

At the time of his death he was in the C.jth year of his age the same 
age at which his brother the late Dr Hunter died hpon inspecting 
the body after death the following were the appearances the skin in 
several places was mottle 1 ]>artieularlv on the sides and neck which 
arose from the bloo<l not having hem completely coagnlateil but re- 
maining nearly fluid 

The ptricardium was viry unusually thickened which dil not allow 
It to collapse upon being opined the quantity of water contained in it 
was scarcely more than is freipuently met with although it might prob 
ably exceed that which occurs m the most healthy state of these parts. 

The heart itself was very small appearing too little for the cavity in 
which it lay and did not give the idea of its bring the effect of an nn 
usual degree of contraction, hut more of its having shrunk in Us aiie 
Upon the under surface of the left auricle and vrntncle there were two 
spaces nearly an meh and an half square wtneh were of a white colour, 
with an opaque appearance and entirely distinct from the general sur 
face of the heart these two apaees were covered by an exudation of 
eoagulaling Ivmph which at some former periwl had been the result of 
nflammation there The mnseular structure of the heart W8.S paler and 
looser in ita texture than the other muscles in the hmly There were no 
coegnla in any of its cavities. The coronary arteries had their branches 
which ramify through the sul stance of the heart In the state of bony 
tubes which were with diHcultj divtdeil by the knife and their trans- 
verse sections did not coUaiise but remaineil open The valmlae 
mitralca. where they come off from the lower edge of the aurielc were 
in many places os.sificd fomiini, an imperfectly hony margin of dlTcrrnt 
thicknesses and In one spot so thick ss to form a knob hut these oxviCea 
tions were not cvntinueil down npon the valre towarvls the chordae 
tendineve 
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The semilunar ^ alvei o£ the aorta hail loit their natural pliancy, the 
previous stage to becoming bone and m several spots there were evident 
owificatjons 

The aorta immediately bejond the semilunar salves had its cavity 
larger than usual putting on the appearance of an incipient aneurism, 
this unusual dilatation extended for some i^a> along the ascending 
aorta but did not rcieh so far as the common trunk of the axillary and 
carotid arterj The increase of capacity of the artery might be about 
one third of its natural area and the internal membrane of this part had 
lost entirely the natural i^olish and was studded over with opaque while 
spots raised higher than the general surface 

Prom this account of the appearances observed after death it is 
reasonable to attribute the principal symptoms of the disease to an or 
game affection of the heart. That organ was rendered unable to carry 
on its functions whenever the actions were disturbed cither in conse 
quence of bodily exertion or affections of the mind 
The stoppage of the pulse arose from a spasm upon the heart and in 
this state the nerves were probsbly pressed against the ossified arteries 
which may account for the excrutiatmg pam he felt at those times 
The other symptoms may be explained from the defect in the valves 
and the dilatation of the aorta which had lost its elasticity 
In the Inst attack the spasm upon the heart was either too violent in 
the degree of contraction or too long continued to admit of relaxation 
so that death immediately ensued 

His remains were interred in a vault under the parish church of St 
Martin m the fields attended by a few of Ins oldest medical friends 
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THE tiny Fiench village of Dilcoart, not far from Vottrlera, Jean Nicolas 
cj Corrtsart was Iwin on reljmaty 15, 1755 As was to happen later to XaSnnec. 
Corvlaart early In life was sent to lire with his uncle who was the pastor Of the 
parish at VlmUle 

At the age of thirteen, Corvlaart matrlcnlated at the College of Saint Baihe 
There hs showed no signs of Intellectnal superiority, hut according to Beeson, was 
“lasy, mischievous, and inarrelaome " Originally it eras Intended that Corvlsart 
was to become a lavryer, but while studying for the bar, he visited many hospital 
dinlca in Fails. These visits made a profound impression on him, so he decided to 
forsake law for medicine 

This decision angered his father to such an extent that Corvlsart was expelled 
from tho paternal home He Immediately applied at the Hotel Dlen In Paris for a 
position which would Insure his hoard and room. This he secured and vrith it came 
the splendid opportunity of studying medicine in one of the world's most famous in 
■tltntlons 

In 1785, the Parts Faculty of hledldne conferred upon him the degree of doctor 
regent. Corvlsart later became an associate to the chair of anatomy in the Hotel 
Dleu. He also assisted In the courses in operative surgery obstetrics and physiology 

On the death of Desbols de Bochefort in 1788 Corvlsart succeeded him as phy 
tlcian to the Chamtd Hospital, and with the establishment of the medical school in 
1795, Corvlsart was chosen to occupy the chair Of medicine Zn 1797 he became 
professor of medicine at the College de Prance, and In 1799, Conrlsait and Barthes 
became phystciana to the government. 

In 1804, Corvisait had the honor to become personal physician to Kapol£«n 
Bonaparte He had known Napoldcn at an earlier date, for In vns Bonaparte had 
presented him with a targe carved mahogany chair Which Corvlsart had placed la 
hls Consnlting rooms. This chair, now a highly valued antique. Is still a cherished 
possession of the Corvlsart family 

From all acconuts NapoUon and Coryisatt greatly enjoyed each other’s company, 
and many interesting anecdotes are told of their conversations: Jn one of these. It 
Is said that the Bmperor, who was in constant fear of being poisoned, literally rolled 
on the floor because of a slight attack of indigestion. Corvlsatt is suppo'cd to have 
repnrred him, sayiag • '<Jet apf tVSat wwaJd be £Sid it tie ncaater of the wsrUt were 
teen thna crushed by fear?" 

Perhaps the most famous story is the reported conrersatloa lelsted by Beeson, 
between Corvlsart and the Bmperor following the birth of KapoUon’s son, the Sing 
of Borne, In 1811. 

••Sire," said the physician, "this child should fulfill your last wish. Consider 
from what a position you have arisen in less than ten years lieutenant, captain, 
brigadier general, general in-ehlef. First Consul, Jhnperor, spouse of an Anstrtan 
Archduchess, and the father of a male child Ton have reached the snmralt of the 
Wheel of Fortune and of great renown. Stopl Eire, or Destiny may desert you and 
then nothing remains but downfall and disaster ’• 
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♦•Well,” replied the Emperor, ”th*t wm »ueh • *pe«eh M «oe would expect from 
a, nxtlve or the Chxmpxsae ” 

m reidlhs the wotVs of the fustms TlenaeM phjrsldui. Mix StoU, CorrtMrt 
leeioed of AoeahrutKet’e treetUe on percnsdon. Ee heexme rery much laleteeted 
In this new dlsescstle procedtue, end efter pnctlclng It for sertrel peen. trens- 
Uted Aaenbrogger'i treetUe In 1B08, adding aeveral original obserratlona. As wo 
haxo mentioned In our blogripblc account of Auecbnigger, much credit Is due to 
Corrleart for bringing into professional faeor the dlscorerj end use of peretudon 
as an Important aid In phTdcal diagnosis. 

Corrleart rtalired the Importance of presenting to rreneh medldne in translation 
the woiks of eotse of the important foreign phpsletans. In 1737 he tnnalated hlax 
StoU'e masterful work •'Aphorisms on the Enourledge and Cure of tho rcrera.” Ho 
also translated the aphorisms of the great Soerhiare In 1802. In this connection It Is 
Interesting to note that masj pears later a farorite pupU, Eafnnec, pnhlUhed the 
aphorisms of his learned teacher, Corrlsatt. 

The manp contribntlona of Corrlsart to cardiology are conutsed in bis work en 
titled ”115801 sur les maladies da coeur et dee gtos vaisseaux,” which waa first pub- 
lished In 1800. Among the outstanding contrihutlons to this field were hu ohserra 
tlonS en the dlstlnctious between cardtic and polmonary disorders and the differ 
cnees between funetlonii and organic cardiac disease Beeson wrote that tassus 
was “of the opinion that Corrlsart 's most Important contributions to cardioIogT 
were <l) the disttactlaa between cardiac hypertrophy and dilitauan, <2) the 
division of the clinical courre of heart failure Into three perioda, and (3) the con 
section between cause and effect In ralrular lesions and heart failure” t^e have 
chosen to reproduce from Gate'a translaUon of the ‘Essai, ' published tn 181% tome 
of Corrlsart' a original obserratlona. 

Daring the peak of his career Corrlsart waa physician to many distinguished 
women of the time. Including the Empress Josephine, the Empress hiarie Louise, 
Hoxtense de Beauhamala, who was Queen of noUand. the Queen of Spatn, the beautl 
ful Eaullno Bonaparte, who Uko her mighty brother died of cancer, and Madame 
Walewska, whom he is said to hare dearly lored. 

In the short interlude of Hipolfon ■ return to power before bla defeat at Water 
loo, Corrlsart again aetred as physician to hta old friend Boon after tho Emperor's 
final defeat, Corrlsart retired, it is said, to CDutberole near Pstla. In 1813 be tnf 
fered a mild cerebrorascular selsure following which he retired from tho practice 
of medJetn* On September 13, 1821, he suffered a final attack, which resulted tn 
hta death a law days later approximately four montha after the demise of the former 
Emoeror at St. Helena on Mar 5. 
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ESSAY ON THE DISEASES AND ORGANIC 
LESIONS OF THE HEART* 

THIRD CLASS CHAPTER /il. ARTICLE III 
OF THE SIQN'S PECUUAK TO THE COVSTRICTIOVS 
OF THE ORIFiCEt 

T fl£ cartibginotu or osseous indiinition of the onflres of the auricles 
and \cnlrieles of the mitral and tncnspid \aUes of the aortic and 
pulmonary semilunar valics and the lepetatmrui proning upon either 
the ventricular or arterial valves tend principally to produce a more or 
less complete constriction of the orifices atfected 
\irhen these constrictions csist the circulation is embarrassed and its 
phenomena singularly penerted By observing the disorder of the cir* 
culation, the practitioner may find ui the living man I should presume 
certain signs of this species of affection 
To point out with accuracy these signs it is neoesssr} to make a dis- 
tinction between the differeiit affections of which 1 have been speaking 
Ist those which prwliice a permanent obliteration of the orifices, 2d 
those which form this constriction but momentarily 
In the first rank must be plsretl the indurations and ossifications of 
the circle# and sentneiilnr snhes, as the effects of this permanent morbid 
state are the same in every instance and are ei er perceptible to the prac 
titioner In the second must be placed the legetations, or excrescences 
which are noticed upon the ventricular and sigmoid valves whose pres- 
ence Is known only at intervals when these bodies, generally Hasting in the 
canty of the ventricle or vessel appear at the orifice and edge where their 
base is fixed 

Tlie signs of constriction are commonly the more otrunire a# the roastrle- 
tion « the more remote from the beginning of the general arterial STslem 
because it » by considering altentiiolv the derangements which obtain 
m the action of this si-stim, that the knowleelgc of the signs w acquired 
I will explain myself the comtrlctloas svhieh nre formed hr the osslfiea 
tlons surrounding the onfiee# or valves of the right heart as well as of the 
pulmonary artery appear very diflicuit to eo’nprclicnd on the living irnli- 



jcct Where can ire m short discover the signs proper to make them 
understood T The regular or pcr\ertcd action of the right cavities of the 
heart are hard} made sensible m t) c organs subordinate to the influence 
of the less circulation likewise tl c disorder of the action of the left heart 
can be comprehended onlj in the nature of the arterial pulsation or what 
amounts to the same m the phenomena of the greater circulation 
Conld we examine the pulsations of the pulmonarj artery or its branches 
ns we do the pulsations of the aorta or its branches vc should recognize 
with equal ease, both the constrictions of the orifices of the right heart and 
the same lesions when they obtain in the orifices of the left cavities but 
such an investigation is impossible and vie are obliged m this ease to 
examine the state of the lungs jVou is it known or shall we be ever able 
to know what disorder or rather vihat modification respiration will 
undergo when the lungs from a constriction either of the ventricular 
orifice of the right side or of the mouth of the pulmonary artery will 
receive a less quantity of blood than what ought naturally to be con 
veyed to them and upon which respintion exercises its vivifying in 
flucnce? It IS suppose I that a particular modification of respiration 
must furnish the signs which I am endeavoring to dscover but such a 
modification is not sufficiently prominent and striking or rather we 
arc not endowed with sufficient understanding to recognize such a 
peculiar modification of respiration among the multitude of signs v\hich 
this function evinces m the different affections of the lungs 
If v\e cannot comprehend the signs of the constrictions of the right 
orifices of the heart can we expect to be more successful in a particular 
change of the phenomena of the greater tirculntionT The influence of 
one of the two circulations over the other is such that the one being dis 
ordered it is impossible for the other not to partake of the disorder But 
what can be the peculiar nature of the disorder v%hich must exist! I 
doubt whether observation gives the practitioner a diagnosis subtile 
enough to discriminate the alteration of these orifices m the particular 
disorder of respiration unless he be assisted by nil the concomitant signs 
By reasoning physiologicallj it may be advanced that the small 
quantity of blood conveyed from the right cavities of the heart into the 
Aings tfienee info ffie cavities of tfie left fiearf au(f iTfiing fAesc canfves 
partially will stimulate them imperfectly that from this msufficicnt 
stimulus will ansc feeble and alow contractions w Inch will induce debility 
softness and slowness of the pulse etc But in this case as in various 
others to how manj gross mistakes vsould not he be incessantly exposed 
who should so restrict the morbid phenomena to the opinioas of phjs ology 
and v^ho should always find m these loo often hypothetical opinions tlie 
knowledge of the phenomena which are (o characterize anv such affection! 
How often docs not clinical observation overturn such tleorctical specula 
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tion< as it Mill sulivert sooner or later tnan% otlicr* whose foondalions 
appear as unstable as those too frefpientb established bs the spirit of in 
notation I 

Therefore the eolleetion of a great number of somptoms ssoald be reces- 
saty to elucidate the diagnosis of the const netions of the right orifices the 
countenance must appear of a In id hue a more marketl engorgement of 
the general senous sj*stcni and psrticularlv of the Incr the slse of this 
organ increaswl the <l\*spnoca gnaler and longer continuoti, all the signs, 
in fact which can iwmt out the afTwtion of the right casities, which arc 
usually dilated m cons«iucncc of conslnctions of the nght onRees are 
jomesl to the character of the pulse which, in this case is less irregular 
than in the eonstnctioiii of the left orifices but less rcgulsr howeser than 
natural 

The olHcuntj in%oh ing the signs of the constrictions of the nght orifices, 
U not ciitifels dissipated when it is requisite to recogniic the inq>erfect 
obliteration of the left auricle and sentnek IJoside the general signs of 
the diseases of the heart, which arc cicr found in this ease as In the first, 
because an onctinsmal eomplication generalli obtains some particular signs 
manifest the affections m question 

Of the preceding number of sinipUims is a peculiar rushing like water 
difbcnlt to be deseriliesl sensihh to the hand applietl o\cr the precordial 
region a rushing which prorcciis apparently from the emharrassment 
which the bloml undergoes in pavsing through an opening which is no 
longer proportione<l to the quantity of fluid which it ought to discharge 
The same rushing is also recognized though it is much less markcsl hy 
the hand that inscstigates the phenameiin of the pulse This eharsfter 
is not likewise the only one lij which the pulse Bnnounri*s the existence 
of the contraction of the left orifice it is effectually leas regular than 
in the case of constriction of the right orifices but less irregular than 
when the aortic orifice is deranges! Itesi les it presents neither impetus 
hardness nor fwlncsa because the ijuantilj of bloml which the left ven 
tricle propels, is jroportioned to what it receises from the auricle which 
la imperfectly emjilnsl moreovir the action of this sent ride cannot W 
vigorous since it is feel I) stimuhted 

Notwithstanding the deficient excitement of the left sentncle it must 
not be bcticred that in this case the strokes and palf itations of the heart 
arc continually weak and olsrurc The right cauties and the left 
auricle m partieular acquire very often a thickness and force which 
rendff the contractions cxtremelj distinct they may even lieeome more 
violent in this case than in any other as the strokes of the heart dc(>end 
on the motion of the auricles which } ropels this organ and Ihc force of 
Ihu (notion of ll c auricles augments In priportuin tu the dtIffewUy they 
eneounter In driving the blood through their con*triete«l orifice 
ft»0 



When the indurated and imified semi lunar \alves of the aorta stop 
a portion of this >cssel, the obstacle vhich they form breaks the of 
blood propelled bj the heart into the arterj , stronR and frequent 
palpitations siiper\cne, beciuse the heart is easilj filled, but is difRcultl} 
emptied, thence results a more protracted residence of the blood m the 
left cavities, a longer application of the stimulus of the blood on the 
parictes of the heart, m fact, a greater irritation of the organ The 
pulse, in this case, may preserve a certain degree of hardness, and 
rigidity, but never much fulness or regulantj This continual ir 
regularity, often increased by the frequency and force of the palpitations 
will alivays he sufficient to establish the precise diagnosis of the eonstr/e 
tion of the aortic mouth, or the lesion of its v alv es Here is no obscurity, 
the physician with practice and attention ought ever to pronounce with 
confidence, and his diagnosis can no longer be uncertain though be should 
have for a guide only this species of undulation, this rushing noise, dull 
trerablmg, the characters so manifest bv the pulse in cv erj case of this 
nature 

Case XL A coachman, fortj eight jears of age, robust and of a 
sanguine temperament, had, three dajs before his admission into the 
hospital, suffered a very severe peripnenmony treated mostly by vcnescc 
tion He was Iiardlj convalescent, when lie came to the hospital, May 28, 
1800 I requested him to go into the Clinical Hall for the purpose of 
examining his pulse, which indicated an organic lesion of the heart 

The pulse was verj full and even rigid, on the right side, small, soft, 
obscure and scarcelj sensible on the left, but irregular undulating and 
trcmulou* on each side 

He was attacked with haemoptjsis and very considerable suffocation, the 
suffocation appeared instant, the ejes were wild, the face injected, the 
thorax here and there painful did not sound toward the region of the 
heart and the lower part of the right side The pulse preserved the same 
character 

From the effects of percussion, difficulty of breathing, haemoptysis, 
and characters of the pulse, I recognized the existcnie of hjdrothorax 
which I judged to be subsequent to an organic lesion of the heart with 
evrasfmrfiurr of fftc aorfre ornfee 

The patient, while he remained here, was bled several times and ol>* 
Mouslj rclievwl but greallj debilitated, an obstinate eostivcness required 
the ase of mild purgatives 

Sometime after the infiltration, which already cxisteil, increased, 
diuretics, aperients and anti spssmodics, procure<l but verj little relief 
The patient had no rest, and was obliged to sit up night and da> , when 
the hand was applied over the region of the heart, he was enclangereil 
with suffoealton He became a victim to this series of symptoms, 5th 
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June eigiit Jajs after Itia admis'sion into the hospital and four after the 
penpneumon^ TV ith which he was affectovl 

On opcjim^ the 1 »ch 1>, there was mweh water m the right cnvit) of the 
thorax, but little jn the left The Juinrs were hartl and adhering to the 
plenra The pericardium eonlaitied no serum, the sue of the heart was 
much enlarged, the right auricle and Tetitriele presented nothing remark 
able The left auricle was sound with a large orifice upon the Tahes of 
which was observed an Incipient ossification The left venlncle was 
hnni thick, and very fiesby, the tendons of the salves were nearly ossi 
fieJ The aortic Nalses were osaifed and united so closely that the end 
of the bttle finger could scarcely bo introduced into the orifice of the 
aorta , thia artery was dilated, rugous and thickcnwl to the end of its eurva 
tore The left subclasian nrtcry was about an inch from its origin so con 
slrtctod as sesreeh to admit the head of a large pm The constriction was 
owing to the osseous thickening of the artcrwl parielcs 

The nearly complete obli cration of the left s’lbcInMan artery explains 
perfectly why the pulse was scarcely sensible on this side , hut this singular 
character could not oliscurc the diagnasLs sufficiently demonstrated by the 
other symptoms, and particularly br the continual irrcgulanty of the 
pulse 

To conclude wliat I have to say on the signs of the constrictions it re- 
Tnavns for me to speak of the eases where the obliteration of tlie orifice u 
momentarily produced by the presence of an excrescence vegetation or 
polypous concretion on tlm part 

When these segetalions arc found appendwl to the mitral valves thfv 
are announeesl by all the signs peculiar to the constriction of the left 
auricular orifice with this exception that most of these signs are repro- 
dcccil in this last case, only at intervals more or less remote Though 
during the conteaclinns of the left ventricle these appendages, constantly 
floating at the aortic mouth continue applied against the walla of the 
vessel their eftecta are then very nearly the same as those prwlucfil 
by the simple ossification of the scmi lunar valves of the aorta and the 
constriction which this ossification occasions m the apcralurc of the 
■vessel, but do these exerescenees by their weight or any other eause 
compress the valves and appear at the aortic orifice dunng the eontrae 
turn even of the ventricle it us ohvlous that a momentary and nearly 
lo'al obliteration of tic aperture of the aorta will follow Thus rlosare 
intercepts inperfeetly, for some instant# the passage of the bloml thence 
the saeeeasiTc regularities and irregularities of the pitliie the frequent 
and partial sy neopea,, this momentary interruption of the eimiUtvoo 
comjels the heart to redouble Its efforts to surmount the obstacle that 
oppose* it, thence the repeated strokes and violent palpitation* of this 
organ which eeaae os soon oa the oluitaele l* removed, and whfeh are re 
newe<l when it 1* repcoduee»l thenee the imj osslbiltty, aametimes very 
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protratted, of feeling the pnlse, while isitlun an instant, these pulsations 
return with momentary force, vivacitj, frequency and regularity 
I have nothing to say of the signs of the pulmonary sigmoid and 
tricuspid valves, as I have but seldom had the opportunity of obsemng 
them, besides I think, as it has been already remarked, that, though this 
morbid state should be more frequent, it would be as diHicult to indicate 
the particular signs of the kind of affection, as it is to distinguish the con 
strictions of these same orifices from those of the left cavities 


COROLLARIES 
AKTICLE IV 

OF THE PROQNOS/S OF THE DISEASES OF THE HEART 
When the diseases of the heart assume an acute or chronic character, 
the prognostic is always very perplexing Nevertheless there are im 
portant modifications to make to the general proposition which I have 
jast announced 

In order to establish with exactness, the prognosis of the diseases of 
the heart, it is necessary to distinguish these diseases into several kinds 
they may be divided, (1) into acute, (2) into chronic organic, and (3) 
into organic properly called 

1 The acute diseases of the heart cannot with propriety be inserted 
among organic diseases, those which come under this denomination, arc 
acute pencordifts, and careZifts, or inflammation of the substance of the 
heart. 

In respect to the prognosis, these diseases follow the same order as do 
all acute inflammations m general , the greater danger that they bring with 
them, m many cases, is the onlj point m which the prognosis differs It 
gcnerallj vanes as do the same degrees of these mflammatjons 
When acute pertcardths is not announced in the beginning by strong 
8>mptom5, or severe accidents, and a marked disturbance m the action 
of the heart does not signify that the organ itself is sensiblj affected, and 
the contiguous viscera, as the lungs etc seem not to participate of the 
inflammation, when the subject is besides sound and well organircd, then 
a iavoraVite prognosis may be iomied , Viente H is not citraordmaTy 
to see pericordifis, which is otherwise one of the severest affections, attain, 
liy the combined efforts of nature and art, to a happy termination 
But the coses m which (he solution of the disease is satisfactory, are not 
the most common, it seldom happens therefore, that thus inflammation 
us found distinct from those of the pleurae costnles, diaphragraaticae, 
tncdiaslinae, pulmonalcs and from the s.sme affection of a greater or less 
portion of the substance even of (he lungs, and of the siirfoce of the heart 
itself, which m every instance, is more or less mflamed, then, the disease 
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either temiiaates in ileath or is transfometl into one of those alterations 
\ihich I ha\e designated under the n&me of chronic organic accordins ta 
the pumlence of the pericardium the adhesion of this membrane to the 
heart its chronic inflammations etc etc 
The prognosis of the inflammation of the textnre of the heart or of 
earditxs united with the same affection of the other viscera of the thorax 
or destitute of complications w alwaj-s most perplexing not to say mortal 
in all cases Seldom therefore does the inflammation of the parts, whose 
muscular substance constitutes the basis obtain without its terminating in 
suppuration and the suppuration of the organs contained in the great 
cavities of the bo<1> is gcnerallv mortal 
It IS my belief that acute cnrtiilu has never lieen seen to reach a perfect 
solution and when cases ore quoted all doubts arc not removeil some 
very justly remain as to the actual seat of the inflammation which cannot 
invariably be well ascertained 

Hence the; mflammatton almost always terminates fatally but the 
death vrhich it nsuallj occasions may happen mstantlj or somewhat slowly 
Thus carditu has been known to become fatal m a very few dajs while 
in other instances, when the disease has attained to its highest degree, 
tl e most alarming symptoms partiallv disappear and a sort of convalcs 
cenec is established sometimes even the patient is restored to apparent 
licallh he then flvUctw hiinsclf with a near and perfect cute bnt the more 
intelligent physician perceives only a transformation or degeneration of 
the disease into another affect on slow er 1 ut not less sev ere as a chronic 
organic disease is then established mortal m all cases. 

Among the acute lesions of the heart considered relatively to the prog 
nosis, ought to be inserted the partial ruptures mentioned in this work 
and the rupture of a fleshv pillar of the heart and of the valvular tendons 
The rupture of the fleshy pillars of the heart (Case XL1\) seems to 
assume all the most sensible characters of an acute disease this is at 
least the inference that must I e drawn from the consideration of the 
assemblage of accidents to which the courier became the victim 
The prognosis in tie cases where this lesion is manifest will therefore 
be desperate and the ihjsician must announce the fatal event of the 
disease which occasions death sooner as the lesion happens suddcnlj in 
0 Sound organ 

The rupture of the valvular ten Ions appears, acconlmg to my observa 
tions to f e not so sciere and so imn eiliately fatal as that of a portion 
of the muscular substance Ilencc m almost all evses in which this rup 
tnre has been observed an organic disease of the whole of the heart 
has invariably follow ed without any acute affection of this organ 
The prognosis of the entire rupture or laceration of one of the cavities 
of the heart is here omitted such accidents are hardly ever known but 
from their effect which is sudden death or at lea,st exeee lingly qniek 
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2 The iliieases of the heart to which I gne the name of chrome organic, 
arc almost nil from the effects, consequences or degenerations of acute in 
flammations whose prognosis has just been mentioned , of this number are 
the serous or purulent effusions into the pericardium, the adhesions of 
this membrane to the heart, the ulcerations of the surface of this organ, 
its chronic inflammation, the softening of its texture, etc 

These sarious affections are almost all, let it be repeated the results 
of neute inflammations of the heart Thus, when pencarditu has reached 
so far that the sjTuptoms U3Uall> become more moderate, the dcscase seems 
sometimes to lose its intensity, but it is endently protracted farther than 
there svas reason to expect, then the affection acquires different characters 
nhieh, on account of their being less severe, are not less embarrassing to the 
ej c of the experienced phj'sician The prognosis at first uncertain, though 
aluaj's dangerous esen in the beginning of the dwease, less detrimental 
when the inflammation carried to its highest degree is suddenly moderated, 
it becomes more and more unfavorable when the concurrence of particular 
signs announces that the disease is mistaken, that it degenerates, that a 
serous or purulent effusion is formed m the pericardium or the disease 
assume, some other troublesome termination 

If tlic phj’sician has not been able to decide as to the danger of the 
affection which has preceded that whose prognosis lie wishes to establish, 
the inquiries nhtch he mil he obliged to make for the purpose of gaining 
a knowledge of the disease, will teach him also what prognosis he ought to 
form 

3 If, m order to treat of the prognosis of the diseases of the heart, I had 
di\ided them into curable and incurable, among the first might ha\c been 
inserted with the acute inflammations, most of the diseases properly called 
htytnnxng organic, which would undoubtedly Jield to care, and medical aid 
were the first symptoms of these diseases, to the patients themselves, suf 
ficiently evident and strong to induce them to apply for assistance on the 
first appearance of the disease, for as it has already been said there are 
physical and moral signs, bj the benefit of which the experienced and 
altentrtt phj'sician may well sitspeet their formation 

But, if thcM; organic lesions are old, if they has c made ex ident progress, 
it all the functions which are connected with the circulation, suffer already 
from Its alteration, then the prognosis is altogether desperate, the physi 
Clan has no longer to estimate the danger of the disease, whenever he ascer 
tains Its existence, he recognizes a mortal affection , and hts experience can 
enlighten him only in estimating the time that the patient will be able to 
lead a lingering life, and m the choice of the means capable of rendering 
U the most supportable 

It IS from the character, intensitj of the organic lesion, the constitution 
of the individual, bis manner of living, etc, etc., that the phjTSician can 
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pronounce concemmg the fatal near or more or less remote period of the 
subject exposed to his obscrration 

If the attack of the organic disease has been sudden if from the begin 
ning it has assumed some dangerous sjTnptoms if a very great disturb 
ance of the circulation announces a deep lesion of the principal organ of 
this function the prognosis uill be far more troublesome than had the 
disease been more moderate m its attack and presented different or 
opposite symptoms. 

Itelatirely to the constitution of the indiiidual if it is iigorous if the 
subject IS in the flower of his age if he is free from the larious degenera 
tions of the humors without iiolent passions obedient to good advice 
etc it will be found that the termination is not so soon fatal as m the 
contrary conditions Finally as to the manner of living if the patient is 
devoted to vice debauchery and every kind of excess if from his condi 
tion he 13 exposed to hard labor to the inclemency of the atmosphere 
to laborious exercise and to lively moral affections etc it will hasten so 
much the end of Im life while by the means of sobrietj temperance and 
care he will not onlj prolong Ins days but will be able even to prevent, for 
years the organic disease to which sooner or later he will fall a victim 
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WILLIAM CHARLES WELLS 

{1757 1817) 

CHASUCS WSIiLS was 1)010 in Charleston. Sonth Carolina, on 
(JZ/Mar 24, 1757 His parents had emigrated from Scotland in 1753 Hla father 
was a hoOhseUez who was also Skilled In the art of hookhludlng As was the cnrtom 
among Colonial hooksellers, he owned a printing press and later undertook to pnh- 
Ush a newspaper The Wella familr was firm in Its lopalty to Great Britain. In 
keeping with the ideals of the gonthem gentrr, jronng William was sent across the 
sea to gain his prelUnlnaiy edncatlon. Be attended grammar school In Bnmfrtes. 
Scotland, for two and a half peara. At the end of that time he spent one year as 
an. tmdergradaate in the XJatTeTslty of Edinhorgh. 

In 1771, Wells retnmed to his nstlre dty and became apprenticed to Hr Alex 
ander Garden. Hr Garden was not only Charleston’s most prominent physictaa hut 
also had a deep Interest in aoology and botany He was a member of the Boysl 
Societies of Gpsala and Loudon, and corresponded la Xmtln wttli Linnaens, who 
perpetuated Garden g name by the gardenia, which he called "one of the most 
heaottful dowering shnbs in the world.' 

With the onthreak of the War of Independence, Wells, whose sympathies were 
wrlth the Etng. ten for England to bo with his father, who had retnmed to England 
a few months preTionsly In 1776 yonng Wells began the study of medicine at the 
University of Edinburgh. In 1778 he passed his preliminary medical examinations. 
Bo then went to London and there attended the lectures on anatomy and midwifery 
given under the able direction of Dr WlUlam Bunter Later he spent soma time at 
St. Bartholomew’s Hospital and then stndled in Leyden for three months. Wells 
returned to Edinburgh and in June, 178a received his medical degree 

To settle his father's business, which apparently had been mismanaged by an 
elder brother Wells embarked on a trip to tho Carollnasi When the Tories lost con 
trol of Charlestou, Wells moved the printing press and stock to St. Augustine, 
Florida. There he had no time for the practice of medicine, but become printer, 
bookseller, merchant, and trustee He also spent some time acting In a local tbestes 
company On his return to Charleston, Wells was obliged to spend three months in 
ptisoB because of some debts his btother had accumulated. After mom diiBculttss 
which arose because of his loyalistlc tendencies, he tailed for England in May, 1784 

On his Rtum to London, Wells became ie<inalnted with Matthew BallUe t with 
whom ho later became intimate He also numbered among his close friends Havld 
Hume, Lord Glenlee, Bobertson Barclay and William Lister In 1785 he began the 
practice of medicine in London. 

5s, httd,, hAitisne t, VinssMaAs, ed th/e Qa/M’tt vd 'Shjiti(dsa&, eml Ua 

1789 became physician to the Finsbury Dispensary an appointment which he held 
for ten years. In 1785 he eras elected assistant pbyslclsn to St. Thomas* Hsspltsl, 
and in 1800 he was promoted to the rank of physician. 

blDsnihtc sketch of Matthew Ballll& 
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la 1792 he published the importaot voik that has esdeaied him to ophthslmolo* 
gists, his “Essay on Vision.”* Therein he explained why objects are seen singly 
with the two eyes. Because or this contrlhutloii. presumably, be was elected to the 
Eoyal Society In 1793 

Another Important work of Wells appeared In 1811. This wu his “Essay on 
Dew.“s Fleadwell snggested that it was the foundation stone of the modem science 
of TentUatlon. In 1914, also, Wells was elected a fellow of the Eoyal Society of 
Edinburgh. 

That Wells anticipated Sarwin In recognizing the principles of natural selection 
is suggested in his paper entitled ‘ 'Account of a Female of the White Bace of Man 
kind part of whose Skin resembles that of a Negro “ This was published In 1818 
in his collected works 

Wells' classic article on rheumatism of the heart, which It is our pilvliege to 
reproduce, was written. It must be remembered, before tbe time of the atethoscope. 
For this reason alone, his contribution to the study of this disease Is remarkable. 

It seems that Paeid Pitcairn, the prominent English phrsiciarr, who with Matthew 
BallUe had proposed Wells for fellowship in tbe Eoyal College of Physicians in 1797, 
with an nnsuccessful result, was the first physidau to express a knowledge of the 
relaUonshlp of rheumatism to heart disease. Matthew BaiUie referred to Pitcairn's 
discovery of 1788, in the second edition of his work on “Morbid Anatomy,'’ pub- 
Usbed In 1797 Wells also referred to Pitcairn in his article Unfortunately, Fit* 
calm did not publish his observations on rheumatism and heart disease 

On J'uly 29, 1789, Edward Jenner is said to have read a paper before tbe Fleece 
Medical Society* on “Eemarks on a Disease of tbe Heart Following Acute Eheuma- 
tlsm." It is to be regretted that the manuscript of this paper was lost and that 
Jenner’s observations were never published Weils did not know of Jermer’s work 
on this subject, sir David Dundass noted the disease In 1803 and In the same year, 
according to Kell, J F. Davis made note of a colleague s observations on “Acute 
Eheumatlsm Attacking the Heart” Wells' contribution, the flirt thorough treatise 
on this disease, was lead in 1810 and published tn 1612 

In 1800, at the age of forty three, Wells began to sulfer from apoplexy The 
disease incapacitated him for several months. However, he placed himself on a 
limited diet and managed to remain in fairly good health until 1813 His health 
then became poor from general weakness, associated with shortness of breath and 
swelling of the ankles Wells noticed In 1817 that he frequenUy made the sodden 
and deep inspirations which are suggestive of the daease John Cheyne was to de- 
scribe a year later 

In August, 1817, bis physicians, Iilster and BallUe who were also personal 
friends, abandoned hope for bis recovery as did Wells, himself He died In London 
on September 18 of that year 
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ON RHEUMATISM OF THE HEART* 

By 

WILLIAM CHARLES WELLS 

D E DAVID PITCAIRN dlwut the jear 1788 began to remark, that 
persons subject to rheumatism were attacked more frcqucntlj than 
others, with s>-mptoms of an organic disease of the heart Subsequent ex 
pcrjcnce having confirmed the truth of thLs obsersation he concluded, that 
these two diseases often depend upon a common cause, and in such in» 
stances, therefore, called the latter disease rheimiatism of the heart lie 
communicated what he had observed to several of hjs friends and to hi* 
pupils at St Bartholomew s Hospital to which he wad then Phj-sieian, but 
no notice, I believe was taken of hrs remark in anj book, before it appeared 
m the second edition of Dr Baillie s Vorbid Anatomy, which was published 
in 1797 No similar observation as far os I know, is to be found in anv 
book wnlten before that time Morgagni, indeed and Dr lermr of 
Manchester, had giv en cai,es of rheumatism existing w ith an organic disease 
of the heart, but it is evident that tlicy considered the concurrence of the 
two diseases as mcrelj accidental and it is ver\ probahlc, that similar 
cases occur m other authors who wrote before Dr Baillic though I have 
not met 'wstli thtm 

Since the appearance of Dr BaiUte a work, this disease has been treateil 
of bj Dr Odier, of Ocncra m hiv VanMl de Vedmne Practtque, printed 
in 1803, and by Mr David Diindas Sergeant Surgeon to the King, in a 
Paper latelj published m the Tran^aettons of the Medical and Surgical So- 
cietj of London Dr Odier s work is onlj a text book for licetures given 
by him on the Practice of Medicine, and ns is common in such works, verj 
few: references arc made m it to other authors As he received however, 
hia professional education in this countn, and has long conducted the 
medical department of the Bibliotheque Bntanniqiie a literary journal 
printed in Geneva he could not be unacquaintwl with Dr Baillie’s Vertul 
Anatomy Mr Dundas takes no notice in hw paper of what liad liecn said 
upon the subject of it either hy Dr Baillte or Dr Odier He could 
acnreelj, indeed, have seen the llanutl of Dr Odier, and it w probable, 
that he had not read the account which was given of it In the Fdtnhurgh 
Medical dourtval, for Octolwr IfiOG, but there w a greater dtflle«U> tn aup 
Ai>«ll 1 ltV« IMl>IUh«a In Tt F««! !mt>ro» W«<1. * Chlf Knowle<Jt* tt tlJ «1 



posting that he was ignorant of what had }>oen mentioned, twehe years be 
fore, m Dr BaiUie’s popular vrorh, respecting Kheumatism of the Heart, 
on the author! tj of Dr Pitcairn 

As I knew that Dr Pitcairn did not mean to publusti anything upon 
this disease and as I had good reason to believe that it was unknown 
to many practitioners of medicine in this country, I formed the design, 
about four years ago, of offering a Paper upon it to this Society Bat 
very shortly after, 1 saw the article in the Edinburgh ifedical Journal, 
which relates to Dr Odier's book and m consequence determined not 
to proceed till I should see the work itself In the meantime, Mr 
Dundas’s Paper appeared, and this I found to contain so much informs 
tion upon the subject of which it treats that I necessarily regarded the 
lalue of what I had collected myself as much diminished and therefore 
abandoned the design of communicating it But considering aftenvards, 
that even a repetition of what had been already said might be useful, m 
exciting the attention of phjsicians to a disease hitherto little spoken 
of, I lately resumed my intention and now offer m the form of Cases, 
what I haie acquired from other sources than Mr Dundas s Paper, as 
our knowledge of the- disease is still too imperfect to admit the formation 
of a just history of it I once expected that my Paper would be enriched 
by the Contributions of my late most excellent friend Dr Pitcairn for 
although I knew that he had presersed no account in writing of what 
he had seen in this disease, yet I was confident that the extent of his 
observation, for he had treated more than a dozen cases of it and the 
accuracy of his memory, would enable liim to afford me much valuable 
information But I neglected to obtain this while the opportunity 
existed and I now lament my indiscretion 

CASE I 

Mr T JL came from Scotland m April 1798 to reside in Berkshire 
being then in his eighteenth year He was of a fair complexion short 
stature and a hahit rather full than muscular From the age of nine 
jears he had been every year attacked with acute rheumatism Pour 
of the attacks had been very severe, each of them confining him to bed 
for several weeks, the others seldom kept him at home longer than a neck, 
though the redness, swellmg and pam of the joints did not leave him for 
two or three weeks more. A\ hile be was Jahoaring under this disease, 
the pains often shifted in the most sudden manner, and m the greater 
fits of u he was often distressed with a sense of oppression jn bis chest 
frightful dreams and despondency of mind In ^ovcmhc^ 1797, he had 
likewise had a slight spitting of blood 
Four weeks after he came to Berkshire, he fell into a small pond of 
Water, while attempting to leap over it and wetted his lower limbs as 
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far up as the middle of his thighs He pursued however his exercise 
and suffered his clothes to dry upon him The folloveing day, while 
walking ui the streets of Oxford he was suddenij seized with IrcmWing 
and coldness principallj affecting his lower litnba with faintness giddmesa, 
sickness at the stomach and a sense of oppression in his chest He after 
wards hccamc warm and then began to feel a palpitstion of his heart and 
a beating in his heail In the progress of liis illness lie was frcquenllj 
attacked with hreathlcssiicss a sense of choking and a feeling as if he 
were about to expire In the night time he used to be w srm and to sweat 
After he had leen affected m this way about three weeks he came to 
London and consulted me At his first visit I did not become atquamteil 
with all the circumstances which I have mentioned and as 1 found his 
pulse frequent and tongue white and w ss told by him that he was worse 
every other day at ten o clock in the forenoon, I thought it probable 
that his disease was a tertian fever which had not yet fully intermitted 
As I learned however when I saw him next that the beating in his chest 
was never absent though at some times much greater than at others and 
that he had been much subject to rheumatism 1 began to suspect that 
his disease might be rheumatism of the heart of which I knew nothing 
except what I had [earned frt tu Ur naillie s publication I earned him 
therefore to Dr Pitcairn who confirmed iny conjecture and was fearful 
that he w ould not rccov cr 

Mr M went again into the country but I had frequent letters respect 
ing him ami once visited him there I think it however unnecessary to 
say more upon his case than that after he had lal oured under the 
palpitation four months he was atficked with pains swellings and red 
ness of his joints which continued about six weeks but were not so 
severe as to confine him to I ed that vUinug this time the palpitation he 
gaa to lessen but that it di I not entirely leave him before the end of 
the second j ear from its coniniencemtnt Mr M during his illness wa* 
several tunes seen by Ur Bourne of Oxford He was seen also by Mr 
James Uussell of Ldinburgb who ha I often attended him in sickness 
in Scotland and having been called by business to Birmingham ha I 
afterwards extended his joumev to Berkshire to visit him 

Sineo his recovery I have met with him frequently and have several 
times api lied my hand to the region of Ins heart without feeling there 
any unusual beatiiij. But he says that exercise is now more aj I to 
excite palpitation than formerly an 1 that he sometimes experiences it 
without any aj parent cause He thinks too that it occurs oBener whil 
he IS affected with rheumatism of the joints, which continues to attack 
him every year than at any other time Before the {alpitation comes 
on he IS seized with a gnawing lam in the region of tie heart an! a 
sense of suffoeatioii In two or three nimutes these ayinptoins eilher 
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disappear, or become less, the palpitation then begins, and lasts about the 
same time Sack attacks, honeicr, do not happen oftener than twice 
or thrice m the year 

I may add, that m the course of my correspomleuee w ith the relations 
of Mr M I learned, that one of bis uncles, whom he resembles in external 
appearance, after being severely afflicted with rheumatism, became, when 
about sixteen or seventeen years old, subject to violent palpitation of the 
heart, and some time after died suddenly, and that, his body being 
opened, the heart was found enlarged 

CASE tl 

Martha Clifton, aged nearly fifteen years, was admitted into SL 
Thomas’s Hospital, on the X81h of February, 1802, after labouring nntler 
acute rheumatism about sixteen days Her pulse was small but the htart 
struck the rihs with such force, that its beats cowld be reckoned bj 
applying the hand to the right side of the chest About two or three 
years before, she bad likewise been affected with acute rheumatism 
during the presence of which she had been troubled also with a violent 
beating of her lieart. In the interval betw een the two attacks of rheumatism, 
she had experienced no palpitation m her chest The account of what I 
did not observe myself I received from the patient and her mother, but 
those, who are conversant with the business of an Hospital know that 
little dependence is to be placed upon the accuracy of patients or their 
friends, when they speak of symptoms which have formerly occurred 
She remained m the Hospital eleven weeks and was then taken away bj 
her relations, for the purpose of being sent into the country The pains 
m her limbs were nearly gone, and the palpitation of her heart w as much 
diminished 

Many of the tendons of the superficial muscles in this patient were 
studded with numerous small hard tumours, an appearance I have ob 
served only m one other person, a thin and feeble man forty one years 
old, who also laboured under rheumatism * 


CASE III 

Charles "Williams, aged twenty years was received into St Thomas’s 
Hospital the 2lBt of June, 1804, on account of painful swellings of his 
Jtnnfr, under wfiicfi fie fia<f /afioureef seven aoni'fis. JTis pwhe wav ipncit; 
and his heart beat forcibly against the ribs He had often, he said, m 
the course of the last eight years, been affected vv ith a similar disease of 
the joints, during which he had always been troubled with a palpitation 
of his heart After remaining a month in the Hospital, without receiv ing 
much benefit, he was discharged from it for disorderly conduct 


•Dr Urt«r h*4i tnTormrU n» that ropriHetal tendon* of Salmon U>« iiubjrct of th* 
feveaih caw la tOU Paper wem tlmllHrlr afferteJ Aa Salmon did not mfotloo tbit to 
mev and u t did net dlaeover it nyaelf the »ame ortnptom mar have rxiatrd In eeveral 
nf my patient! labourinf under rheumatlem hriMe* those of whom I have apoken 

1297 ] 



CASE IV 

ilarj Bond came into St Thomas e Hospital on the 9th of January 
1806 labouring under acute rheimiatism \vhieh had seized her eight 
days before She V7fis then in her sixteenth >ear had ne^cr mcnstniated 
and since her ninth year had been frequently attacked with rhcamatism 
When she had been three months in the Hospital I discoiered that her 
heart beat much too strongly and I was afterwards informed bj her 
mother that this symptom had alwa>s been present while she was 
afflicted with rheumatism but at no other tune She staid m the Hoa 
pital neatly four months in the whole and during that time frequently 
complained of pams in her chest These m the month of April were 
attended for ten days with cough difflcultj of breathing and on increase 
of fever When she left the Hospital the pains in her limbs were not 
entirely gone and her heart was still beating strongly Possibly how 
ever ns the pains of her limbs had lessened considerably m the time be 
tween her coming into the Hospital and the discovery of the palpitation 
this symptom had also diminished in the same interval I learned its 
existence from inquiring if she w as afTeetcd with it 

CASE V 

I visited Miss A h for the first time on the 17th of September 1606 at 
her father s house in Surrey distant about eight miles from London 
She was sixteen years old tall and thm and had never menstruated 
Several of her relations had died of pulmonarj eonsiunption and she her 
self had laboured under an acute disease of the chest about four years 
before From that time, however to the commencement of the tram of 
ailments which I am about to describe she had enjoyed very good health 
and had possessed a much greater degree of bodily strength than was 
indicated by her appearance 

In the beginning of August shortly after remaining some time m a cold 
cellar, she was seieed with pains, swelling and redness of her jomts, and 
fever These symptoms lasted only ten days About a week after they 
had ceased she walked about a mile from her father s house assisted by 
an attendant and while returning aceidentally wetted her feet In the 
evening of the same day she was attacked with pains m her feel which 
were not accompanied with swelling or redness. These pains remained 
only a day or two immediately upon their ceasing her heart began to 
beat with considerable violence Her right hj pochondrium soon after 
became pamful, and abont the same time she began to complain of a pain 
in the tops of her shoulders Various other symptoms had also occurred 
but as no tegular history of them had been kept and as the most Ira 
portant existed when I visited her I shall piw^ at once to give an ae 
count of the situation m which I found her at the distance of nearly 
four weeks from the second attack of external paina 
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The palpitation of the heart, which hid never ceased from its first 
appearance, was distinctly felt in e\ery part of the thorax, to which my 
hand w as applied In the arteries only a shaking was perceivable, svhich 
could not be divided into distinct pulsations The strokes of the heart 
were one hundred and ninety in a minute , they were equal in force, and the 
intervals, which were also equal, were so distinct, that I fancied I could 
have numbered the strokes, if two hundred and fiftj , or even three hundred, 
had been given in the same tune Her breathing was not laborious, and 
she had no cough, but she frequentl> complained of a great and in 
dcscnbable anxiety m her chest This was alwaj's much lessened by her 
takmg e few drops of laudanum and a drachm of vilnolic aether, although 
no change was ever induced by these medicines on the palpitation The 
external jugular veins were swollen, and alternately rose and felL She 
had a little headache, was often sick at the stomach, and sometimes 
puked, uhat was thrown up was for the most part green and had a sour 
smelL Her appetite for food was, notwithstanding far from being lost 
The tongue was somewhat foul, and a small part of its middle was dry, 
but her thirst was inconsiderable She had two or three stools daily, 
their colour had formerly been green but was now natural There was 
now no pam in her shoulders, nor any m her right hypochondrinm, 
except it was pressed On the da> I visited her, the skin and eyes had be- 
gun to he a little yellow, and her urine, which was said to be sufficiently 
copious, now gave a slightly jellow tinge to white linen On exanunmg 
her feet, I found them oedematous Her muscular strength was greater 
than might have been expected, considering the length and magnitude of 
her ailments 

I staid all night at her father s, and saw her early on the following mom 
Ing when I was astonished at Icammg that soon after taking fifteen drops 
of laudanum, late in the evening, she had become quiet had remained 
so the whole night, and had enjoyed much refreshing sleep The urine, 
which was passed in the night, had a pink coloured sediment In the 
other symptoms there was no change 

On the evening of the 19th, I visited her again, and was accompanied 
by Dr John Meyer, of New Broad street The day before she had been 
thought better , hut many things seemed now to indicate her speedy death 
The sickness had increased , her face and hands were cold the skin pale the 
motion of the artery at the wrist scarcely perceptible, and the strokes of the 
heart against the ribs of much less force than formerlj Their number was 
a hundred and seventy m the minute She shewed, however, no sign of 
weakness of mind or of delirium, and her tongue wus moist and clem 

’'fj last vnsit was on the 21st Shorth after Dr Meyer and I had left 
her on the night of the 19th, she had vomited a comidcrablc quantity of a 
thm fluid, mixed with a less quantity of a thick and verj black fluid after 
which she became better I could again dwtmctly perceive motions in the 
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artencs tliough tliej w ore not to be reckonocl The boat’i of the heart wxrt 
one hundred and sixty in the minute and v>ere felt only in the left side 
of the chest The shin of the xvhole body was warm and moist that of 
the neck and chest was partially covered with a miliary eruption, Ifer 
bowels bad been several days bound except when loosened bj glysters 
The abdomen was somewhat swelled and pressure upon it gave more 
pam than at my first visit She was drowsy but this was attnbntrd to 
some laudanum w Inch she liad taken She had latclj apitten a little blood 
but she wras still without a cough Sespiration likewise was performed 
with little difiiculty and took place only twentv five times in a minute 

On the following night as I was afterwards informed she was restless 
which vras attributed chiefi} to the inilamed State of the skin of the 
chest from a blister which had been applied several days before She 
complainel freqnentb m the nifeht of pains in her legs and feet She 
took, however a considerable quantity of food and her breathings being 
reckoned were found to be only twenty two in a minute although there 
was no diminution in the number of the beats of the heart In the 
morning she began to be inattontiv e to w hat vvas passing m her room and 
to speak sometimes a little incoherently At two o clock in the afternoon 
she died suddenly 

I had previously requested a friend of the family to apply when death 
should occur for pennission to me to inspect the 1 odv Application 
was accordingly made and permission obtained Uut some mistake was 
committed vvith respect to informing me of what had happened and the 
vicather being warm and the family anxious to have the examination over, 
this was performed by the apothecary who had attended the deceased 
assisted b> his partner and another medical gentleman Rad I been 
present the younger Mr Cline would have conducted the examination as 
he had been kind enou{.h to promise to accompany me for that purpose 
The following are the principal morbid appearances which as I was 
afterwards informed were observed 

The pleura of the nbs and ll at of the lungs were inflamed and in many 
places adhered to each other The lungs felt firm and fleshy from eon 
taming a quantity of coagulated bIo<yl The whole of the internal surface 
of the pcrieardium was attache! to the heart bj means of two dwtinct 
lavers of solid maUer each having the Ihicknci^ o! a shilling the outer 
resembled coagulated blood while the inner was whitish and snlTcientlv 
tenacious to permit its being tom The surface of the heart was also m 
flamed and from the right auricle to tie apex Mark its substance was 
flaccid and appeared to l»c enlarged Aliout a pint of bloody serum was 
found in each cavitv of th*. chest A considerable quontitv of flutl sligbtU 
red was likewise foiinl in the tlKlomon Tic rtgl t lobe of the liver was 
enlarged and much inflamed and on its concave surface Mack The 
stomach when in conlait ivtlh tl e liver was also Hack and inanv fiartsof 
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It had marks of inflammation JIany portions of the small intestines were 
inflamed and the lower half of the rectum seemed to be gangrenous I 
must remark, howeier, that what has been said of the stomach and m 
testines relates only to tlicir external appearance for no part of them 
•was opened 

cash: Vt 

John Jliller a sailor aged thirty six jears pale and thm from bad 
health was admitted mto St Thomas's IFospital on the 1st of Jane, 
1609, on account of pains m his limbs w ith ivhieh he had been afflicted 
fire months His pulse was frequent and rather feeble and during the 
two last months he had felt a constant beating in his left side which upon 
examinstjon I found to depend upon t?ie action of the heart He re 
mamed in the Hospital two months in which time he became free from 
pain in his hmhs and m a great measure recoiered his flesh but the 
pulsation m his side which had ne\cr been very great continued un 
changed lie now thought himself sufficiently well to go to sca and was 
discharged from the Hospital at his own desire 

CASE VII 

George Salmon, at present in St Thomas s Hospital a domestic aetxant, 
nineteen years old of a fair complexion short stature and xshile in 
health fresh coloured, and inclined to be fat but now pale and thin, 
became the patient of my colleague Dr Lister on the 11th of January 
last I roni the notes which Dr lister has been kind enough to com 
municatc to me, and from ray own examination of the patient I have 
collected the follo'wing circumstances of his case 

In Tune, 1808, three days after being heated m a plaj house and drink 
ing while in this state a considerable quantity of porter he was attacked 
with stiffness, pains and weakness in ins limbs nod with pains and swell 
mgs m the joints of Ins fingers During this illness he also laboured 
for a fortnight under a pain of the right aide of hia chest and a cough 
In the course of three months the ailments m his joints became much 
less, hut he did not entirely recover his health for nine months more 
during which time he used to feel a besting m his forehead after run 
nihg and often had the joints of his fingers swelled for three or four 
days He remained perfectly well to the middle of December J609, when 
he was seized with stiffness and slight pam m his lower limbs attended 
with a rash, and feverishness The rash occupied various parts of hts skm 
in succession but was never very extensive, and recoded in a week It 
has since been several times present for a day, but has not appeared for 
the last SIX weeks Shortly after the 1 egimung of his illiieas, the joints 
of the fiiigofs began to mvell ngam and to be painful when pressed m 
which slate they still continue Sometimes they are slighllv red and the 
back of las riglit hand was htely swclleil and s little ml for a few 
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days The stiffnc's'j and pam of h(s lower limtjs began to decrease soon 
after he came mto the Hospital the former is now nearlr gone and the 
latter has not been felt bj him for a fortnight In the first part of his 
Slav la the Hospital he w as attackc \ with a pain in his left side which 
was increased when he drew hw breath this remained about fourteen 
dal's and be has lately teen frequentlj troubled with a slight cough 
Since bis admission into the Hospital it has been discovered that his 
heart palpitates lie does not know that he laboured before under this 
syropfom but this seems no proof of its not having existed for he w still 
scarcelv eier conscious of it from anj internal feeling 'While he la 
sitting or lying the palpitation is often not to be perccu cd from apply 
mg the hand to his left side hut as soon as he rises if becomes very 
evident The pulse varies in point of numfer lerj considcrablv but is 
generally between ninety and a hundred The strokes arc full but are 
easily made to van sh by pressure Each stroke is gnen npidly as if 
with a Jirk forming I think what Slorgagm calls the vibrating pulse 
and which so frequently occurs in diseases of the hesrt particularly at 
their commeneement and in acute rheumatism IIis skm is cool but at 
night, he saj'u his feet often burn IIis tongue is u little white hit 
appetite much diminished bis bowels open his unne is of a deep straw 
colour but does not became turbid 1 j cooling He has no difiicnltv of 
breathing except what he attributes to weakness and his head is free 
from pam and uncas> feelings He sleeps little 1 ut is itnalle to assign 
any reason for it * 

Having finished the description of the cases seen ly tnjscif which I 
think may be prof crij arranged under the title of rheumatism of the 
heart I shall next relate several more the knowledge of which I have 
derived from other sources 

CASE VIU 

This has been furnished by Dr Itaillie and will te given m 1 is own 
words 

Jfarch 2S ISO" 

A I)oy al )0 it ten vears old of a fair con plcxion and irnfaWe constitu 
Hon who hod a scropi iilous scar under the left side of the lower jaw after 
Ubooring manv months under rheumatism wss nttaeked with palpitation 
of the heart and some time aflir di«l He was attended bj Dr \a 0 gh 3 n 
Dr nejTiolds and m> self His both was exam nod I iit I was not present 
The heart as 1 1 ave b<x:n mformetl was autnewl at enlarged and there was 
a strong adhesion of tie i trieardtiim to it He had a few tubercles of the 
lungs, and 1 liclievc some of the glmds of the mesenterj were enlarge<l 
The liver was also of a greater sire tl an usual ' 

oap Ul • day or iwo oflrr hi* <*•*<• taku by tnr 

isir] 


*TbU iMtltnl left the Il< 



In another communication, dated in April, 1809, Dr Bailbc says — 
ha\e known a good nanj instances of palpitation of the heart in children, 
and joung people of both sexes I cannot, however, now remember dis- 
Imctly rrore than three or four, where this affection was preceded by 
rheumatism Hut I can hardly doubt that several cases o£ this kind have 
been forgotten 63 me ” 

CASE IX 

1 received this from my colleague, Dr Lister 

“Miss r — , thirteen years of age, became my patient on the 17th of 
May, 1807, at which time she laboured under a very considerable difficulty 
of breathing, and a palpitation of the heart so violent, that not only the 
motion It gave to her clothes might be seen at a distance, but her body 
Itself was shaken by it Both these symptoms were increased by the 
least exercLse She had a slight cough her countenance discovered great 
uneasiness, her pulse boat a hundred and thirty six times in a minute, the 
tongue was white, the appetite was less than natural the bowels were 
conCned, the urine was in the usual quantity She was emaciated, and 
her emaciation was said to have taken place during her present illness 
I was informed, that she had been attacked m the beginning of the 
preceding rebruary with acute rheumatism, which lasted about a fort- 
night, and that, when this left her, the shortness of breath palpitation 
and cough came on At first the cough was very considerable Her 
feelings became loss unea 33 , and her pulse slower, under the use of a 
spare diet, and of a blister applied to the region of the heart The 
alkviation of symptoms occurred too quickly to have been the effect of 
digitalis which she was taking at the same time On the 25th, the feet 
began to be oedematous, on the 29th the abdomen was swelled, and a 
fluctuation was to be felt m it On the 5th of June, the anasarca was 
general, the Bwellmg of the abdomen was increased, the pulse in- 
termitted, and was slower On the 6 th, in the morning, the swelling of the 
abdomen was lessened, and the patient thought herself much better In 
the evening, she w as suddenly seized w ith extreme difficulty of breathing, 
and an occasional suspension of breathing, while the breathing was sus- 
pended, the pulse cither did not beat at all, or beat very slowl} On the 
7th, at two o’clock in the morning, she died 

'Mxsavc having been obtained for examining the body, the examination 
Vias made by mv friend Mr Smith, of Southampton street, on the 8 th 
of June, and the following is the account he was so good as to give me of 
the appearances he observed 

“The lungs adhered to the pleura costabs almost at every part The left 
side of the chest contained about five ounces of water, in the right side there 
was about one ounce The pericardium adhered to the whole surface of the 
heart, the adhesion was easily separable bv means of the fingers The 
heart was twice as large ns natural , its muscular structure was increased m 
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thickness, and all its cantics were icrj inueJi loaded with blood The 
cellular membrane of the lun^ contnmed some water In the caTily of the 
abdomen there was about a pint of water, in which were floating several 
portions of coagulaUe Ivmph The vaccta of the abdomen were free from 
disease ” 

CASES X and XI 

Both of these have been communicated to me bj Atr Benjamin Brodic, 
Assistant Surgeon to St George s Hospital. 

' A giri, fourteen jears of age was admitted into St George's Hospifar 
in the middle of April 1607 with symptoms of acute rheumatism affecting 
the extremities These sjmptoms in a short time sulfided but were im 
mediately succeeded by pun in the chest attended with a sense of op 
pressiott m breathing palpitation of the heart a quick feeble pulse and 
general debility On the 230 of May sbe died 
“On inspecting the body the lung on each side was found adlienng to 
the pleura lining the ribs but the adbcsions were not ol a recent date 
“About twehe ounces of serous fluid were effused into the cavities of the 
chest 

“The pericardium was much inflanitd and the two folds of Uiat mem 
brane were united by a layer of coagulable lymph *’ 

‘A woman, twenty fisc years of ago was admitted into St George’s 
Hospital under tbc care of Dr Neiison m duly 1607 labouring under 
dropsy of the abdomen anasarca of tlie lower extremities and a constant 
jvalpilation of the In art She said that some months prcMous to her ad 
mission she had been attoikcd with a rheumatic fe\cr that, on the fever 
subsiding she was scired with the palpitation of the heart which liaJ 
continued cter since and that the dropsical symptoms had appeared more 
lately She died a few weeks after her admission 
' On inspecting the boili the lungs were found partially adhering to the 
mediastinum There were adhesions cscry where lietwccn the two folds 
of the pincardium On Uic internal surface of the left auricle of the heart 
there was a space of about an inch square, studded with 'cry mmutc 
excrcsctnccs resembling small warts Three excrescences of a larger size 
were found on the mtcnial surface of the left \ cntriclc, about an inch below 
the jWMQilanar val'es One of lliese was so large tis to proyect alioul half 
an inch into the cav it j of the \ entrieic Tw o or three similar excrescences 
were attached to Uie nutcnl \alve and semilunar 'ahea of the aorta ” 

CASE XII 

This ease was originally puhlishcd m the London iltdxcal Journal, for 
April 1S03 by Jlr Mogslaffc of Southwark, in whoso praefiee U had oc- 
curred As It appears to me valuable, for this, among other reasons that 
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the body was examined after death by a teacher of anatotnj, Mr John 
Taunton, I shall here give an abridgment of the original account of it 
JIiss JL aged about fourteen years, of a spare habit, sallow complexion, 
and active disposition, became the patient of Mr Wagstaffe, m the middle 
of January, J802, on account of her labouring under acute rheumatism. 
After contmuing ill in town for nearly two months, she went into the 
country, whence she returned in a short time, apparently m good health 
She remained well till the beginning of October, when she was again at 
tacked with acute rheumatism This disease disappeared in about a week, 
leaving a most distressing cough, an excruciating pam in the left side, 
palpitation of the heart, and difGcult respiration, attended with great dread 
of suffocation TJie pulse varied from a hundred to a hundred and forty 
in the minute, it was sometimes throbbing, at other times weak. Blood 
taken from the arm, at this period of the disease, exhibited but slight marks 
of mflammation In a few daj's the respiration grew more difBeult and 
the patient now began to be sometimes affected with vomiting Her silna 
twn afterwards became much less distressing apparently in consequence 
of medical treatment, but the amendment did not continue long, and she 
died in great agony on the 23d of November 
On opening the body, strong and extensive adhesions were found be 
tween the lungs and the adjoining parts, but the lungs thcmselvca were 
sound. The pcncardium was attached so closely to the heart, that it was 
very difficult m most places, and in some quite impossible to separate them 
The heart was enlarged, but its structure was natural The abdominal 
viscera were in a healthy state 


The preceding cases appear to me just instances of rheumatism of the 
heart The two which follow are less so, but seem, notmtlistanding snffi 
cicntly connected with my subject, to excuse my relating them 
Philip Smith, aged fifteen years, feeble from his birth, became a patient 
m St, Thomas's Hospital, on the 9th of July, 1807 In 1804, he had 
lalmurcd under acute rheumatism four months Two years after this, he 
Was Bcired with a fever, which lasted also four months Durmg the fever, 
hts heart began to beat more strongly than formerly, and it continued to do 
so ever after Prom the time of his recovery from the fever, he had often 
felt pains chiefly at night, in his lower limbs The front of his head 
almost constantly ached, and blood had twuce lately flowed from his 
nostriLs Ilia face was frequently flushed, and sometimes appeared to 
him a little aw ollcn After he bad been a fortnight in the Hospital he was 
attacked with a pam m his right side, and a cough He was an only child 
and his father was so nnhappy while they were separated that he took 
him home on the 30th of July 

Mr H of Canterbury, about twenty four years of age, of a fair com 
plexton, and stout make, after being long constantly afflicted with rheu 
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nuttism, cither in its acute or chronic form, hccame snhject to attacks ol 
extreme diflieultv of breathing, and a sense of ti$rlitncss across his chest, 
attended with a pulse ahvaj'S frwinent and small, and sometimes irregular 
These attacks liad of late occurred about once a montlu They were fre- 
quently preceded bj a slight inflamnialion of the fauces, and were some- 
times accompanied with mflammator) suclhiigsof the joints, but never with 
cough, or pain m tlie chest hen tlie difficiiltj' of breathing was most 
urgent, no motion was perceptible in the abdomen from respiration Such 
was the account of ilr E s diMiase which I received in September, 1S06, 
from his medical friends in Kent Bj rnv own examination of him I 
learned, that in his best state lie had a constant uneasiness under his 
sternum, wbicli veas increased by a deep inspiration, that he had often a 
beating of his heart while he was at rest and alwaj-s after he had walked 
a little quickly, when it was attended with breathlessness, that his pulse 
was frequent, and that hts urine was liighlj coloured when first made, and 
became turbid on cooling A month after he consulted me. I was informed 
by one of Ins medical friends that he was better, and the following jear 
I was told, bv a person whom he sent to me, that he was altogether well 

I think It proper also to mention here that I have seen four persons die 
of peripneumony, which had supervened to acute rheumatism The heart 
of one of them, a sailor Loj fourteen jears old, beat viiUi more than 
ordinarj force, while he laboured under the disease of his cliest In an- 
other, a female servant nineteen jears of age, a patient of Dr Lister's m 
St Thomas's Hospital the heart palpitated strongly in the beginning of 
the penpneumoni Her body being opened along wuth other marks of 
disease in the contents of the chest, the ^lericardium was found to adhere 
in various places to the heart The heart was not enlarged , but its muscular 
substance was m several places inflamed Permission could not be obtained 
to examine the bodies of anj of tlie other three patients In all the four, 
the disease of the limbs either had become less, shortly before the acecs 
Sion of peripneumony, or was considerablj diminished very soon after 
Several other examples have been seen bj roe of an attack of pcnpneomonj, 
m persons affected with scute rheumatism, but in these the patients re- 
covered 

To render the historical part of my subject more complete, I shall add, 
that, in Jlr Bums’ Obsenatwns on tht Diseases of the Ilearl, there m an 
account of a girl affected with palpitation, who, among other symptoms, 
had frequently shifting pains in several of the large joints, and had 
formerly laboured under rheumatism , that, in the Nineteenth Number of 
the Edinbvrgh 3Itdical Journal, an instance is related by Sfr Crowfoot of 
acute rheumatism, in a tall feeble man, about twenty two } ears of age, being 
attended with sj mptoms of a diseased heart , and that of the three raws of 
carditis, which have been published by Dr Davis, m his treatise on that 
disease, the first occurred m a girl twelve j cars old, who had latioured eight 
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days cndcr pains m her left shoulder, and insteps, before any sjmptom of 
a diseased heart appeared, and became free from these pains the second 
day after the accession of such sjmptoms, the second, m a boj se\en years 
old, who suffered acute pains in the Ion cr extremities, during different parts 
of bis illness, and the third in a girl sixteen years of age, the disease of 
whose heart succeeded the sudden disappearance of inflammation in her 
feet and ancl^ 

In regard to the treatment of rheumatism of the heart the propriety of 
enjoining rest and low diet in the beginning of it and, m every stage, of 
producing a discharge of serous or purulent matter from the integuments 
of the thorax m the neighbourhood of the heart, by the use of cantharides 
or other means, will, I believe, be admitted bj every person But, when 
the tender age of those most liable to it, and their frequent weakness, 
whether original, or consequential to the disease of the joints which had 
previously existed, arc eonsidenid, it may often appear improper to bleed 
even at its commencement Besides, as it has been found that in London 
bleeding is ne\er necessary for the cure of acute rheumatism of the ex 
temal parts, and sometimes proves highly injunous , and, as the translation 
of the disease to the heart seems analagoos to the recession of goat from 
the extremities, additional arguments may hence be derived against the gen 
cral practice of bleeding, even m the very onset of the disorder My own 
opinion, however, is in favour of copious bleeding m the beginning of the 
disease, notwithstanding the force of the arguments which I have related 
AVhen the disease of the heart has quickly followed the entire disappearance, 
or considerable diminution, of that in the joints we may attempt to bring 
hack the latter, or to imitate it, by mdueing inflammation in their integu 
meats. I followed this practice in the case of Miss A L , but she suffered 
80 much distress from the stimulating substances which were applied to her 
joints, that her mother soon removed them , and as her situation had from 
the first appeared to me hopeless, I thought it cruel to urge their renewal 
If the disease assumes a chronic form, and there be evident signs of an 
enlarged heart, it should, in my opinion, be treated as if the enlargement 
hid never been connected with external rheumatism, m which case. Dr 
Berriar of Slanchcster has experienced beneficial effects from the use of 
tonic remedies 

hat has hitherto been said of the method of ciu-c relates, chiefly, to the 
most considerable cases of the disease In otlieis of less magnitude, a 
different mode of treatment may sometimes, perhaps, be with propnety 
adopteil, especially if they have been of long standing In the second case, 
for instance, related by me, that of Martha Clifton, as I was informed that 
she had lalxiured under palpitation of the heart, in a former fit of rhenma 
tisra of ibe bmlw, and that both diseases had left her at the same time, I 
upplicd myself solely to the remov al of that in the limbs, expecting that the 
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other would recede with it, and the e^ent pirth justified mj practice, for 
they diminished together, though thej LotJi existed m some degree when 
she left the Hospital I recened similar information regarding the ccssa 
tion of the internal and estemil disease in the former attacks, which had 
been suffered bj the subjects of the third and fourth eases, and followed 
therefore a similar mods of practice On the same grounds, I employed 
mercurj in tlic treatment of John Jlillcr the subject of the sixth case, but 
uBsuccessf ullj wntli respect to the remoi al of the palpitation 

To conclude I take the hbertj of calling to the recollection of the Society, 
that the bodies of six of the peti,ons whose cases I ha\e related were 
examined after death and tint tn two of them the liver was found disiised 
I had supposed this to arise from the impeded passage of the Wood from 
the \cna ca\a Uirough the heart and its coasequent congeslion in the 
sessels of the Iiier but I ha^-e htcli learned that Dr Odier has seen 
rheumatism translated from ihe joints to that viseus The two instances 
thertforc of disease in the luer to wlueh I liavc referred maj possiM) 
hasc arisen from a common esnse mth the disease of the heart and not haic 
been the effect of it • 

POSTSCRIPT 

Read Nmxmher 5 IS 11 

After the preceding Paper had been rend to the feocictj, two further cases 
of rheumatism of the hoirt occurred to me which seem worthy of being 
made known to it 

CASE X/II 

Charles Mills aged sixteen jears, was admitted into St Thomas's IIos 
pilal on the 17th of August ISIO uller labouring three dajs under pains 
of Ills limbs He was of a feeble appearance an 1 four years before his 
right leg hod been amputated in the same Ifosi itnl on account of a long 
disease of the ancle I saw hmi first at one o clock in the afternoon of the 
ISllt Ills ancle was swelled painful and a blUe red Ills pulse was 
frequent, and his face flushed and both the latter sjTnptoms were In a 
greater degree as I then thought than could be occnsionMl by the dis- 
ease of the ancle though he complained of nothing else Three hours 

•Tho foUowJni? t n t with »ft«r th<‘ rirorcfilnc lud to 

Iho j^ocl l> my turn optflion 



afterwards, he ^\as attacked A\Jth a pam in his left side difficulty of 
breathing, and a slight cough In tw o hours more the pain in his side was 
increased, but that of the ancle -was nearly gone At nine o’clock m the 
evening, the pam of the side and the difficultr of breathing, ha\mg be 
come greater, and his heart having begun to palpitate strongly, six ounces 
of blood were taken from his arm. After the bleedmg, the sjTnptoms 
were less for half an hour, at the end of which time they became as con 
sidcrable, as thej had been before At four o'clock the next monung, 
the pain m the side was very great, and the palpitation violent The 
patient frequently nearlj fainted, and his pulse was one hundred and 
thirty m a minute Hight ounces of blood being now taken away, the 
palpitation and pam became less A blister was soon after applied to his 
left side The occurrences after one o clock on the 18th took place, while 
I was absent from the Hospital I saw him again at one o’clock in the 
afternoon of the 19th His breathing was then a little difficult, and his 
pulse one hundred and twentj in the minute small and hard, but the 
palpitation had ceased entirely, and the pain of hjs side had ncarl> 
ceased On the 20th, his pulse was one hundred and twelve and was 
softer and fuller than on the preceding day, he had no pam either in his 
Bide or ancle, and no cough On the following day the palpitation was 
present several hours, and he complained of a feeling of tightness across 
his chest Eight ounces of blood were m consequence taken from him, 
and it was directed, that the blistered part of his side should be dressed 
With the ointment of cantharidcs From this time I scarcely ever ob- 
served the palpitation to be entirely absent On the 28th his pulse was 
ninety two, to which it had gradually fallen Be complained this day of 
a pam in the right side of his chest, and on the 4th of September of pam 
III his ancle and left shoulder, but, in both eases the pam lasted only a 
day or two The palpitation havmg increased considerably, and the pulse 
having become more frequent, eight ounces of blood were taken aw ay on 
the lUh of September, though he had no pam m his chest During the 
whole of his staj m the Hospital, he had been restricted to a low diet, and 
had taken as much tartansed autimonj ever> six hours as his stomach 
eonld bear without sickness being produced bj it When his bowcls^werc 
costuc, a little Epsom salts had been gn en to him A discharge of serum 
or pus from the skm of the left side of the thorax, had always been pre 
served On the 15th of September, the antimonial medicine was omitted, 
®od he was ordered to take ten drops of the tincture of digitalis 
three times a daj lie used the digitalis for more than three weeks 
and during this time the pulse was mostly as slow as it is m a healthy 
person, and sometimes intermitted, but the palpitation of the heart 
Was scarcely lessened in force On the Hth of October he left the 
IIospitoL I saw him three months afterwanls, at which time the 
strokes of hU heart against the ribs were more frequent and mticli 
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stronger, than they ought to ha> e been, if he had been entirely w cll llis 
external appearance, however, was nearly that of a healthy person He 
said, that he had now no ailment, and that, for the most part, he did not 
feel any beating at his heart, but that shortly after he went from the 
hospital he had been sewed with a pain in his chest, whicli, however, left 
him soon, mthout his using any medicine I saw him again a few days 
ago, about a twelvemonth after he went from the Hospital He has be 
come taller, and more robust, and has the look of being in perfect health, 
and this he said he enjoys But I found his pulse to be one hundred and 
ten m a minute, and his heart to beat strongly against the ribs The 
beating he imputed to his surprise at seeing me , and he assured me, that 
now he almost never experiences the slightest degree of it As I staid 
with him, however, half an hour, and during the whole of that time per- 
ceived alteration in the action of the heart, 1 must conclude, at least, 
that a small degree of surprise produces a greater effect upon it, than 
would happen, if there did not exist in it some remnant of on orgonic 
disease 

CASH ?av 

Anne Warwick, a nursery maid, m the twenty first year of her age, was 
received into St Thomas's Hospital, on the 14th of March, 1811, being 
then affected with acute rheumatism which had attacked her a month 
before She had also pains in her chest, which I supposed to be seatwl 
m the external muscles, and a headach In the course of the two preced- 
ing years, she had twice laboured under acute rheumatism, in a more 
considerable degree than at present, but at both those times slie was free 
from ailment in. her chest The day after she came into the Hospital, she 
was seized with a pam in the region of the heart, on account of which 
a blister was applied to her left side The following doy I found her 
heart to beat strongly, which she said it had done nearly two days Her 
breathing wax also difScult, but she had no cough Ten ounces of blood 
being taken from her arm the symptoms of the disease in her chest were 
lessened, they cnercased, however on the morrow, and again became 
less, after a bbster had been applied over the sternum Her pulse was one 
hundred and forty m a minute, and she had now no pain in any limb 
except the right leg On the evening of the IStli, she was breathless, and 
had a great tendency to faint, Vjut she did not complain of pam in her 
side or palpitation The disposition to faint was, indeed always present, 
when the disease of the chest was urgent, and at such times she frequently 
did faint Twelve ounces of blootl were drawn from her arm, and she 
aooa became better On the 21st, the diRiouliy of breathing and palpita 
tion rctumetl, hut ceased almost immediately after she lost ten ovjncrs 
of blood. I here mean by palpitation such a degree of beating of the heart 
against the ribs, os excited the patient's attention, and was uneasy to her 
For I believe, that the hiart, from the time of the first attack of the pam 



in her side, had always beat much more strongly m her, than it ordinarily 
docs m a person in health She remained free from uneasy feelings in her 
chest till the 28th, when she was attached again wUli pam in the left side, 
and palpitation of the heart, both of which ceased on the following day, 
withm two hours after tweh e ounces of blood were taken from her The 
pam of her side never returned, but she was often afterwards breathless 
and disposed to famt, particularly when in an erect posture, but, as her 
strength had been much reduced bj bleeding and other circumstances, these 
symptoms were probably occasioned only m part by the disease of her 
heart On the 31st, about an ounce of blood flowed from her nose, soon after 
which her headach ceased, which had been almost constantly present from 
the day of her admission, into the Hospital She continued long feeble 
and suffered much from various ailments during the rest of her stay m 
the Hospital, which lasted till the 1st of the following June "When she 
went away, she complained of nothing hut she was still weak and her 
heart still heat strongly One of the nurses of the Hospital saw her about 
a month afterwards, at which time she appeared to be altogether well I 
haye no doubt, however, but that the action of her heart yyas then too 
great 

I shall noyy mention several things respecting this patient yvhich I have 
hitherto omitted speaking of, in order that the narration of the chief cir 
cumstances of her case might not be interrupted 

1 For the first four yyeeks, the only medicines she took internally were 
lemon juice, neutralised by salt of tartar, and infusion of senna yyith 
Epsom salts During the same time, a constant discharge either of 
serous or of purulent matter, from the skm of the left side of her chest, 
yvas procured by means of cantbarides, but yyhen she became feeble, the 
discharge was allowed to cease, as the cantharjdes irntated her then con 
siderably At the commencement of the fifth week, she began to take the 
tincture of digitalis thrice a day, in doses of tw enty drops and she eon 
tinned its use eight days It seemed to produce no effect either upon her 
pulse Or her stomach 

2 Her pulse, during the yy hole of her stay in the Hospital, except upon 
one day, was very frequent , once, w hile she yy as m bed, it was a hundred 
and forty four m the minute, but its strokes and intervals were always 
equal except on the day to yvhich I hay e just alluded It was then only 
seventy SIX in the minute, and both the strokes and mtcryals yyere very 
unequal It was felt while she was in a sitting posture, and she had not 
taken digitalis for five weeks 

3 I haye said that, m the first attack of the disease of her heart, she 
had no cough no cough ever occurred m the progress of that disorder 
from which it seems probable, that the inflammation did not affect any 
portion of the lungs. 
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4 After s&e had been a month in the Hospital, I discovered an emption 
on the skin of her chest, arms, and hands, tv hieh I pronounced positmly 
to be the itch It went an ay, howev er, m three vv eeks, without any means 
being emploj ed to remove it 

5 Five weeks after she came into the Hospital, she complained of her 
throat being painful A few days afterwards, I perceived her breath to 
smell as if she were m a salivation from the use of mercury, her tougue 
at the same time felt sore and had white spots upon it Saliva also ran 
from her mouth though in no great quantity She had used no mercury, 
in any form, while in the lIospitaL This state of her month lasted nearly 
three weeks and caused her to become feeble chiefly by preventing her 
from taking food Small doses of Penman bark were now prescribed 
for her, and she was allowed a little porter Hitherto she had been 
kept on a low diet and had been debarrcil the use of all fermented 
liquors. 

G Immediately after her mouth had become well, and ns her strength 
was returning her feet and legs began to be dropsical, but her progress 
towards recovery did not seem to be retanled b> this event, and the 
swellings disappeared ui the space of ten dajs U hilc they were present, 
she took Griffith ’j, mixture of iron myrrh and salt of tartar 

7 The pains m her limbs w hieh w ere said to hav e nearly ceased at the 
time she was first seized with the pain in her side never returned with 
any violence Indeed while the disease of her chest w as most consider 
able, they were sometimes entirely absent They increased a htth, when 
the disease of the chest became less but left her altogether a few days 
before she went out of the Hospital 

In both of the preceding cases the general health of the patients seems 
to have suffered from the means which were employed to overcome the 
internal inflammation but 1 shsll not hence be deterred from using the 
same means in an equal degree in anj similar case that maj hereafter 
occur to me The palpitation which remained in both patients so long 
after the violence of the disease had been subdued probahlj depended 
m part, upon some relit of mflammation in the immeiltate covering of the 
heart and in part also upon the heart being irritated by the adhesion of 
the pericardium to it \s the palpitation howev er entirely eeased, in the 
course of time in ifr T M the subject of the first Case in the foregoing 
Paper, it is to be hoped and perhaps expected fhot time mil produce a 
similar effect m the subjects of the two last cases 
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RESPIRATION LATER TO BECOME KNOWN 
AS THE CHEYNE-STOKES TYPE 



JOHN CnEYNE 


(ConrUij £tedic»l CIuxlci.) 




JOHN CHEYNE 




(1777 1836) 

iHN CHEYNE was Ijom on retmary 3 1777, at Leitb. tie seaport of Edln 
. bnigb. His father was a physician anfl, according to Pettigrew, was a man 
^ of great cheerfulness, henevoJence good sense, and singleness of mind. Cheyne's 
mother was the daughter of WiUiam Edmonston a feUow of the Koyal College of 
Surgeons (Edlnhnigh) 

Tonng Cheyne’s education began with four years at the grammar school at Leith. 
When he was ten years of age he was sent to the high school at Bdinhurgh. There 
he was placed under the care of Dr Adam, rector and headmaster This seems to 
have been an 111 advised step, for Cheyue was not yet ready for high school and was 
consequently unable to keep up with the required pace In general, he was very 
unhappy while be was at school 

Soon be left high school and was tutored by a clergyman of the Episcopal Church 
Of Scotland, Under his new instructor he studied Greek and Latin for a 
of two years, but again, as at high school, he apparently profited Ilttie from this 
contact. 

When he was twelve years old he made his acquaintance with the practice of 
medicine by assisting his father In caring for the elder Cheyne s charity patients 
It was his duty to supply these patients with medicine to bleed them when neces- 
sary, to dress their wounds, and to report their conditions to his father 

In 17^2, Cheyne began to attend tbe medical lectures at tbe University 
burgh. His contacts with his father's patients. effecU of medical lectures he had 
heard, the boardinghouse Jargon of medical students, his frequen g a cu 
itudents who alternately examined each other in the required medical Mhjec^ 
and the assistance of the celebrated grinder ’ Mr Caudllsb, all comb o 
Cheyne when he took bis examination in 1795 This he passed without difficulty, and 
obtained his medical degree 

PoUowlng graduation, Cheyne left Edinburgh for Woolrich. where 
Eegiment of Artillery was quartered There he was appointed to 
as assistant surgeon. He served with the army In various parts o £ 

1797, in which year he was elevated to the rank of surgeon. He 
brigade of home artillery to Ireland, and was In action in the campaign ag 
rebels at Boss and Vinegar Hill in 1798. 

Cheyne left the army In 1799 and returned to Scotland On ^ ^ 

placed In charge of the Ordnance Hospital at Leith Tort He „,ro,U,tance 
father In medical practice At this time he was fortunate in 

of Charles Bell (1771 1812), the leading British phyriologlst of ^ jjj 

was knighted for his researches In the field of neurology B® 

making dissections and taught him the rudiments of pathologic anatomy 

Cheyne had in 1795 published his first work, "De jgoi ,ad 

hla doctorate thesis. He continued his studies of pedUtrics and 
1819 published several essays on the diseases of chtldrea- 
In 1809 Cheyne left Scotland and after Tislting Dublin, 
tine there. His first two yean In Dublin were rather unproductive so far as panenn 

ISIS) 



•WMe MBCented. Bat to 18U ts wm ^pyotrited physleiaa to tlw Me»«i Hatptbl, 
and tbs appointment seemed to tm tbe tornios point In Ms career He soon vas 
called os to lectore on military medlcue at tbe Irish College of Surgeons, and Ms 
private practice began to Increase. In J815 he was appointed one of the physielaos 
to the Heuse of Indnstry 

The Dublin hospital reports for 1818 contain Cheyne's clasde paper, ‘ 'A Case of 
Apepleary, In 19111011 the fleshy part ol the Heart was coneeited into fat.** In his hl»- 
toric acconnt, which we ate reprinting, Cteyne mentioned the nnnaaal type of hreath 
Ing now known as the "Cheyne-Stokcs respiration." Stokes, as we shall show, 
put more emphasis on the diagnostic value of this symptom, hut Cheyne was the 
first accurately to describe it 

In 1820 Cteyne was appointed physician general to the Army In Ireland This 
was the Mshest medical rank in Ireland. 'With this rank and with a highly sue 
eesiful medical practice, he felt he had fuliy attained the ohiect of hia amhitios, 

Cheyne's health had never been robust and his medical practlco fatigued him to 
such an extent that he soon found it necessary to limit its scope He gradoatty de* 
cUned the responsibilities of private practice and limited his work to that of a eon 
snltant In 1825 at the age of forty nine, he was aflUcted with a type of "nervous 
fever " This deprived him of much of his remaining strength and he sought relief 
hy spending a few months in Bngisnd Ho later returned to Dublin, where he coo 
tinned some professional activity until 1831 Then ho decided to retire He roovod 
to a country town Sherrington In Dngland. He did cot give up his Interest in medl 
dne, but gladly undertook to contribute articles for the ' 'Cyclopaedia of Practical 
Medldne "1 

In 1833 a cataract formed in Mi right eye, deprlvlug him of the sight of that 
organ, and in 1835 gangrene developed in one of his Umha He died on January 31, 
1838 
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A CASE OF APOPLEXY. IN WHICH THE FLESHY PART 
OF THE HEART WAS CONVERTED INTO FAT* 

By 


J. CHEYNE 

D oubts liaving been enlertained of the conversion of the fleshy part 
of the heart mto fat, and only one dissection t m so far as I know, 
having been published illustrative of that very curious morbid alteration, 
the following case and dissection have been thought of sufficient impor 


tance to meet the public eye 

In this dissection, although no chemical experiment was made in proo 
of the matter mto which the heart was converted being fatty I have no 
doubt that it was so Placed along side of the fat which lay over t e 
ribs, I could perceive no difference, save that it was softer and more 
easily torn, and rather of a deeper yeUow the substance m question 
communicated a greasy stam to paper, and the animal oil in viscous tops 
adhered to the knife used in dissecting the heart I was not at the time 
of dissection, aware that the morbid change was so uncommon or a 
the specimen which lay before me was perhaps the most 
cmplification ever witnessed of the conversion of the flesh o t e ca 
into fat . 

The patient certainly died of apoplexy and apoplexy in this case i^s 
have depended upon mcreased action of the vessels of the ea 
heart itself was apparentlj incapable of communicating muc irope n 
to the circulating mass u j ♦v. l 

Certainly the dissection would have been more complete had 
been cxamine<l at the same time 1 may observe that althoug e nc 
tion of the liver had frequentb been disordered during the yea 

of the patient’s life, I should not have been surprised had that viscus 

been found apparentlj sound I am persuaded that diseases o e ivc^ 

which do not end m structural changes often produce the grea es 
turbance of the constitution lajing the foundation of fata iscas 


distant organs < t, 

A. B. sixty years of age, of a sanguine temperament, 
and full habit of body, for years had Jived a aery sedentary i e, 
indulge d habitually in the luxuries of the table 

It, Dublin Hospital UeporU * tit 2** 2*** 
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This gentleman ha>mR had several attacks of the gout in hw feel, 
began a cour^ of magnesia in the 5 car 1813, after which he had only one 
regular attack of the gout For mam years he had been subject to severe 
attacks of catarrh, which cndwl without much expectorstiom He had 
long been subject to oedema of the ankles in the evening, for two or 
three years before his death (the time could not be ascertained) he had 
remarked an occasional intermission in the pulse of his heart 
In the litter end of January 181G, he coiLsulted me for a pain in his 
right side under the false ribs, for which he took calomel at bedtime, and 
salts In the morning, repeating these once or twice, but he neglected mj 
directions with regard to diet nay his appetite being remarkably teen, 
he ate more than usual and look at least a pint of port wine or Madeira 
datlj, as was his habit and this notwithstanding a hard frequent cough, 
w hich came on after I w as consulted bj him 
On the third of I ebruary he had walked a good many miles and came 
home exhausted with a fluttering or palpitation of his heart, for he 
could not well siy which in a degree he had not felt before He ate as 
osnal, and drank six or se\ cn glasses of w me w Inch he thought relieved 
the fluttering lie was sitting at tea about nine o’clock when he was at 
tacked with a si v ere fit of coughing during which he fell from his choir 
insensible I saw him in three or four minutes after his fall, and found 
him with n contusion on the upper and left side of the frontal bone, he 
was confused and unable to reiollect bitnsclf, he wis conscious that 
some accident had befallen him the exact nature of which he declared 
himself incapable of understanding Ills pulse was extremclj irregular 
and unequal It bounded quickly for several pulsations, then it paused 
and went on more quickly but with less force He w as pale, bat none of 
the muscles were nfrected with palsy I lost no time m having blood 
drawn from his arm to the amount of nearly a pound lie gradually 
became more collected hut his pulse continued irregular and unequal, 
his counlcnauce became flusheii the cough occurred m suffocative fils, 
and he complained of pain on either side of the tuberosity of the occipital 
bone Twelve oimies miirc of blood were drawn about an hour after the 
first bloodletting, aftci which the pulse though it continued equally 
irregular was much softer Uc complained of the contusion, and of con 
siderable pain behind hw cam. He vvas removed to bed, the heat of the 
extremities was restored and fifteen leeches were applied over the con 
tusion and ho took two pilb consisting of two grains of James’s powder, 
three of calomel and four of compound extract of colocynfh 
On the 4lb ot February he had several large bilious stools, hw under 
atatulmg was unimpaired Jus recollection restored and he seemed to 
comprehend the nature of his illness and he had a sense of fulness m his 
head which letl me to order him to lose a few more ounces of bloo«l It 
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would he tedious and unprohtable to particularise the medicmea which 
were ordered from day to day for this patient they consisted of a mild 
mercurial c^ery second or third daj and squills with ommomacum etc 
These were indicated by the loaded tongue scanty high coloured urine 
and dry cough The expectoration being restored the squills ere laid 
aside on the 15th of February as thej produced nausea and extreme dc 
pression of spirits and bitter infusion with tincture of cardamoms and 
soda was prescribed On the 19th a horse radish bath was ordered in 
consequence of some slight demonstration of gout On the 21st he had 
some smart pain with slight inflammation m the ball of the left great 
toe About this period he submitted with so much dissatisfaction to a 
reluccd diet and declared himself so much better after food that wc 
were induced to allow him a couple of glasses of wine and to encourage 
him to take carnage exercise The irregularitj in his pulse never ceased 
On the 1st of March he had a return of the suffocative cough and flush 
mg with some whccring which again seemed to demand bloodletting 
which was practised with immediate relief At this period a blister was 
applied over the region of the heart which had become the scat of con 
siderahle increase of pain and a discharge was maintained from the 
blistered surface bj means of oinlment of saiinc and eintharidcs about 
the 4th of March the sputa became free and concocted Ills tongue at 
this period was for manj dajs furred and of a dark brown colour os if 
it had been sprinkled with ground coffee it was expanded and its edge 
was moist On the 2jth of Sfarch he began to complain of wheezing 
more particularlj after exertion but it sometimes attacked him when 
he was at perfect rest his legs and ankles became oedematous the urine 
verj scanty much loaded but without being coagulable by heat At no 
period of his illness did his pulse boat more than twelve or fifteen strokes 
m regular succession Various diuretics were given the digitalis was 
proposed 1 ut he refused to take it Crj stals of tartar the extractum 
lactucae virosae nitrous aether etc were tried without anj benefit 
The aymptoms of dropsy rapidly increasing on the 9th of April he 
took a draught of infusion of senna tincture of jalap and Uochelle salts 
w hich operated largely On the 20th of April he « as found m bed flushed 
fipcechless and hcmiplcgiac How long he had been in that state could 
not he ascertained as he had peremptorily ordered his servant not to 
remain in the chamber with him and not to come to him in the morning 
till called All attempts to relieve him were unavailing his right s de 
continued powerless and his attempts to articulate were vain The only 
peculiarity in the last period of his illness which lasted eight or nine 
days was m the state of the respiration For several days his breathing 
was irregular it would cntirelj cease for a quarter of a minute then 
It would become perceptible though verv low then bj degrees it be 
came heaving and quick and then it would gradually cease again this 
13181 



revolafioa in the state of his breathing occupied about a minute during 
which there wwe about thirty acts of respiration * 

The Dissection v-as made by hlr Crompton the Surgeon General and 
witnessed by Air John Jloor and mjself 
There was nothing remarkable in the configuration of the body but 
the great depth of the chest the anasarcous swelling of the inferior ex 
tremities w as considerable 

The scalp was bloodless The arachnoid membrane was slightlv 
opaque there was some fluid between it aud the pia mater and the sascu 
lanty of the latter was increased more particular!! oicr the middle and 
postenor lobes of the cerebrum on the left side where in a large patch it 
svas thickened and of a deep rod colour The brain was firm its cortical 
substance of a pale drab colour There were between three and four 
ounces of fluid in the \entricles 

There were not more than two mmees of fluid m the pericardium The 
heart was about three times its natural size The lower part of the right 
ventricle w as converted into a soft fattj substance the upper part was 
remarkably thm and it gradually degenerated into this soft fatty snb 
stance The canty of the left sentricle svas greatly enlarged The whole 
snbstance of the left scntncle with the exception of the internal rcticu 
latcd structure and cameac columnae was converted into fat The 
valves were sound The aorta was studded with stcatomatons and earthy 
concretions. 
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/ profeiS free med e ne I am not wtlh lAf oncx^nl nor «c th the modem Iruf mJl 
IrvM «n each and tett cieryti M\g by repeated trial 

— Lacnhee s credo from h ^ doct r I the i after Webb 

Anenbrngger long past his prtoae. was leading a retired life In Vienna, 
UZ/a child of sickly appearance was bom of a probably tuberculous mother at 
Qahnper in Lower Brittany one of the most beantiful districts in rrance His name 
was Ben€ Th^ophUe Hyadnthe LaSnnec 

The other immediate members of the f anally were a boy hUchel who was bom 
in 1782 and a girl, hlarie bom in 1785 Another girl was bom in 1785 but she lived 
only a few days and the death of the brave mother of this family ocenrted. shortly 
afterward. The father was a lawyer and to judge hy snhsequent records, was not a 
very successful one He also wrote poetry and that not too well 

After the death of the mother the father seemingly unable to accept the re 
sponslbilities of rearing bis ttms 'cnt the two boys to live with their paternal uncle 
htlchel the rector of a parish in Blliant This clergyman shortly afterward became 
one of tbe Smigr^s to Bngtand And so in 1788 after spending about a year with 
Hncla Michel the boys were seat to them other and more tamoirs uncle OnlUauzne- 
rran^ois Laennec, a former pupil of John Hunter and professor of medicine at the 
University of Nantea Dr QuiUaume Lafinnec was interested In many things besides 
medicine He enjoyed tbe humanities was proficient in the Greek classics, derived 
pleasure from writing and was an effective speaker £en§ profited much from this 
association and Indeed his physician uncle was more than a father to him 

For three years the two hoys studied at L Institution Tardivel, and in 1791 
Rend was placed la the College d Oratorle There he studied religion political 
science orthography grammar geography Latin prose and verae 

Contrasted to the peaceful life Bend was leading as an Indivfdnal was the tor 
moll In which his country was embioUed. For hy this time tbe French Kevolutlon 
was in full sway The new powers, hllrabeau, Lantou Bobcsplerre, Marat and 
Camot, were reshaping the destinies of millions. Even the son of sixty kings, now 
Citlxen Louis Capet, was on his way to the gnlUottne Bend himself must have 
felt the horror of this bloody revolution for he had seen several heads drop from 
fitf goiiftrWmj wAAnfi was- sftrfftJtterf dr flSe spnrnr csiiidjAfe' of taste ia Atfarfes: ZKf 
uncle was Imprlfoned for six weeks on suspicion of being out of sympathy with tho 
contemporary government 

Despite the political confusion and chaos caused hy tbe Bevolutlon, the educa* 
tlon Of Lalnnee was not neglected. In 1“93 he entered the Kational Institute In 
1795 encouraged by his uncle Laennec began tbe study of medicine at the early 
ago of fourteen and a half years. L HStel Dleu at Kautes, where he began his 
study was a large hospital containing 400 beds His uncle had charge of 100 beds 
most of these were occupied by rallorr suffering from tropical diseases. Besides 
medicine Laennec studied botany and bo also found time for the study of Greek at 
L Boole Centtale 
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After Epesdlag five yean at ITantes, lA$naec, at tbe insistence ef his imcle, vas 
sent h 7 his father to Paris There he immediately enrolled at L’ficole de Mfidedne, 
which at that time was championed hy the great Jean Nicolas de Corrtsart Corvi 
sart wtu the founder of Presch ciis/cal medleiae, and when Napoleon hy clunce 
hccame Corvisazt'a patient, the Emperor singled him out to he his personal physician. 
It was Corvlsart, also, as we have shown, who cansed Auenhrugget’s discovery of 
percussion to he broadcast througbont the medical world From aU accounts, 
liOlnnec got along well with his famous teacher and received much genninc en 
coura foment from the master on the theories that he advanced It Is interesting to 
note In this connection that at some time later the aphorisms of Corvlsart were 
pnhUsbed by Z,a£nnec, who had collected and preserved them dorUtg his residency 
in Paris. 

Other famous teachers of EaEnnec were hlarle Francois Xavier Bichat (1771 1802), 
whose worh in physiology and medicine resulted in the founding of pathologic 
anatomy and sclentidc histology and Baron Gulilaume Dnpnytren (1778>1S3S), whom 
Oarrison described as 'tie ablest and best trained French surgeon of his tlme."i 
Dupnjrtren tolerated no rivals and consequently he and LaEnnec did not get along 
In 1602 LaEnnec observed, during necropsy on the body of a patient who bad 
had cardiac disease, osaidcatlon of the mitral valves and dilatation of the ventricle 
Ills report of the case constituted his first published work X,agnnec*s lecture in 
March, 1801 on tuberculosis delivered shortly before bis graduation, established 
the fact that phthisis was simply tuberculosis of the lungs. From that time on 
ward the disease was called “palmonary tuberculosis.’* 
luiEnnec received hla doctor’s degree in June 1801 His thesis was entitled 
’’Propositions on the doctrines of Hippocrates in regard to the practice of medl 
cine *’ 

For five years after graduation LaEnnec busied himself lecturing on pathologic 
anatomy, doing what private practice he conld and contributing severai articles to 
medical Journals, and to the medical dictionaries and encyclopedias which were then 
In fashion. Many of his articles were pahUshed in the •' Journal de Mededne” of 
which he was an editor from 1805 to 1808 It is apparent from some of his notes 
and editorials published therein that ha was violently opposed to the neialcaa 
theories of John Brown (1735-1783) and Fransols J V Broussais (1772-1838) 
Brovtm's therapeutic ideas according to Baas s destroyed more people than did the 
Prench Bevolutlon and the Napoleonic wars combined. Broussais thought that life 
depended on irritation and that disease owed its existence to localized Irritation 
of the affected part, Broussais felt that nature had no healing power and therefore 
his therapy consisted of starving the patient and applying leeches over various 
parts Of the body Brousaalsm was such a popular doctrine that seven years after 
liaEnnec's death (1833) 41 500 000 leeches wero imported into France to be used 
/fir lifi pjHjRfiMis fif 

In 1812 Batnnee was appointed physician to the Beanjon Hospital During this 
time ha especially interested himself in diseases of the chest and, of course, he em 
ployed percusstou in his diagnosis as he had learned it from his master, Oorvisart. 

XdSnnec became associated with the Necker Hospital in 1818 It was at this 
time also that he developed the art of anscultation. The story of his discovery Is 
admirably told in hia own words In the Introduction to the second part (diagnosis) 
of hla famous hook ”De 1’ auscultation mEdiate ” 

•Gairiiion F IL Att /ntrwfucHen t<i tS(» Uttlary o/ ifedlrlnr El t PI (ladelphla 
\\ B Sane ler* J92* r 
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“Za 1816, 1 was coonlted br a ycmas woman laboartsg uadn {eBeral a^ptniitoms 
of dis»ased heart, and la whose ease permalon and the sjrvlleatloa of the hand were 
of UtUe arail on aecoant of the great degree of fatness. The other method jnst 
mentioned being rendered Inadmissihie hjr the age and eex of the patient, X hap- 
pened to recollect a simple and well known fact in aeonstles, and fancied at the 
same time, that it might he turned to some nse on the present occasloD. The fact 
1 aUnde to is the aagmented impression of sound when conreKd through certain 
solid bodies, as when we hear the scratch of a pin at one end of a piece of wood, 
on appljlng one ear to the other immediatelr. on this suggestion. X rolled a ^nlro 
of paper Into a sort of cylinder and applied one end of It to the region of the heart 
and the other to my ear and xras not a little surprised and pleased, to find that I 
could thereby perceive the action of the heart in a manner tnneh more clear and 
distinct than I had ever been able to do by tho immediate application of the ear 
From this moment 1 imagined that the circtmtstsneo might famish means for en- 
abling ns to ascertain the character, not only of the action of the heart, but of erety 
specie* of sound produced by the motion of sit the thoracic Tiscerv” 

With the rtethoscope Bend I.aEnnec first heard the language of pathology Z^ons 
within the thorax that for centuries had been Inandible now announced their pres- 
ance At first, Z,a{cnec s discovery was treated with indlfTerence by his Immediate 
coUeagnes. Ent althongb even his book met with a cold reception from these men, 
the first edition of 3500 copies was soon exhanated, and his deserved fame as a 
clinician and his pathologic work placed him on a firm footing His foreign col 
leagnea greeted his discovery with math enthnsiasm asd soon physicians Irtnn aU 
over Europe crowded into tho Keeker Horpital to hear his Ideas on anscnltatlon. At 
last his own colleagues were convinced of the validity of l,a!nnec'S discovery 
lACnnec was made professor of medicine In the CoIl}ge de France in 1822 and si 
mnltaneously became a member of the Academy of hledldne of France A year 
later he sneceeded his teacher, Corvlsart, In tbe College He also at thst time was 
appointed physician to the iTnchcss of Berry In lB2i ZdCnnec was made a knight 
of tho I,eglon of Henoc 

That same year X^aCnnec married a widow Afadame Argon It was a marrisgo of 
eonvenience, not of love The widow, who had been his housekeeper, was shout 
forty five years Of sge and ill health made her look older Z<aeiuiec, himself, pre- 
sented an emaciated appearance. suSertng as he was from asthma. 

In t82S lACnnec published the second edition of his work on mediate ansentta. 
tlon This entailed considerable hard work and his health, which byd never been 
lObnst, broke down. In April of 1826. he contracted a eevere cold. This was ac 
eompanied by infection of tbe tbroat, high fever, and thoracic pains. From that 
time onward his health became progressively worse He died on August 13. 1826. 

Except for his treatise on ansculUtlon (1819) LaSnnee s most important contrthn 
tlons to medicine were produced during the beginning of his career They included 
his description of the pathologic appearance of pecttonitls (1803) and a deserlptlon 
of tho capsule of connective tissue invesuog the Urer (1803) In 1806 Eafniiec 
published the first accurate account «f melauosia. and in 1812 he described an as 
traperltoneal type or hernia. He was also tbe first to descrlbo chronic diffuss inter- 
stitial hepatitis. 

Tim "Tiwhwa biietdrtni xnfi llarginfi wcorheil In nrt!7 tWt 'S&tM) tranca 

had been raised daring that year for a monument to ZsEnaec, the mosey having 
been raised chiefly In France but in part by the Medlco-Chlrurgleat Society of 
X^odoa and also by physiciani in Scotland. Ireland. Pmssla and Anstrla, hfadcUMt 
by len****!* kfid t**t by Dueel. the monmnenl waa exhibited at the Faria Exposition 
and was dedicated In May of 18<>8. 
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TREATISE ON MEDIATE AUSCULTATION* 

PREFACE 

I BEGAN, three years since the tes^arthcs ot which I now publish 
the results. Although these liaie not reached llie degree of perfec 
tion which longer experience would haie louftrred on them, I have 
thought it adiisahic for iiianv reasons, to communicate them to the 
public Among those reasons I may mention — the incorrect accounts 
of my discoveries that base found their waj into the journals of the 
day , the favourable report of the Academy of Sciences f and the hope 
and consiction that the mode of exploration detailed m this work will be 
confirmed and extended by other observers 
It wiU be found that of the facts narratetl in mv treatise I have given 
some as certain others as doubtful and a few merely a.s problematical 
Of the first doss if future expcrienec should invalidate anv I may veu 
tare to believe that the number will he few and I am even convinced 
that the greater part of those vihieh I have stated as doubtful, will bo 
found by further observation to be constant and certain 
In respect of the pathological details which constitute so large a por 
tion of the work I think it neeessarj to make a few' observations The 
great attention that has been paid to morbid anatomv since the com 
mencement of the present centurv throughout Europe, and more es 
pecially in Pans, has been prmluclivc of inanv improvements and dts 
eoventa yrhlch arc but imperfectly known and indeed many of wliicb 
have not at all been communieitcd to the public, nt least by their dis 
coverers On tliLs account the present sfate of oiir written knowlnlgc i* 
obviously behind our actual knowUdge and if in the present work, I 
had contented myself with merely describing the signs of the organic 
lesions without describing the lesions Ihenisdies I should have often 



run tlje rislc of tcmg not timlcrstood at all, or (what is worse) of being 
misunderstood I have therefore, felt that the only means left of cs 
capmg this danger, was to gue an anatomital description of all the dis- 
eases of which 1 have noticed the symptoms In fulhllmg this task I 
have endeavoured to render my descriptions concise yet, at the same 
time, sulTiciently exact and complete to characterise the objeets 

Another motive has contributed to strengthen this resolntion —nz 
the conviction of the practical utilitj of my mode of diagnosis, and the 
belief that the surest way of procuring its more general adoption was 
to associate the exposition of its principles with a description of the 
diseases which it indicates more exact than any that yet exists 

Many reasons have induced me to prefer the anatomical to the more 
aymptomatical description of diseases The former method has the ad 
vantage of brevity, perspicuity and certamtj It is for example, much 
easier to describe tubercles and detail the signs of these than to define 
the disease by the external symptoms only and to arrange its varieties 
according to their causes Emphysema of the lungs consists in an altera 
tion of parts which can be described in a few words and of which the signs 
can be easily recognised, while m studjmg asthma according to the method 
of Sauvages we shall require to write a volume on generalities before 
w e can amv e at anything positive 

It will, perhaps, be objected that the anatomical method has the dis- 
advantage of founding its species on distinctions the chief characters 
of which can only be obtained after death but this objection Scarcely 
merits refutation \Vo might as well saj that it is useless for surgeons 
to make any distinction between dislocation of the femur and fracture 
of its neck, or that it is useless to separate bronchitis from penpneu 
mony 

The morbid alteration m the affected organ is, unquestionably, the 
least variable and most positive of the phenomena of local disessc, it is 
on the nature and extent of this alteration that the danger and curability 
of diseases always depend, and it is this consequently that ought to be 
considered as characterising them On the contrary the derangement of 
functions which accompanies these alterations is extremely variable 
Jt IS often the same under circumstances entirely different consequently, 
it can rarely sene to distnminate different diseases 

Besides it is a mistake to consider the recognition of nosological 
species founded on the data of morbid anatomy, as impracticable be 
fore death on the contrarj they are often more readily recognised 
during life, and certainl} present to the mind something much clearer 
and more positive, than any nosological distinction founded on the symp 
toms merely Peritonitis, for example, is assuredly a disease easily dis- 
tinguished during life, and out of twentv medical men acquainted with 
morbid anatomy called to see a case of it, not one will make a mistake 
f529J 
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concerning its natnre or name But will this be the case i\ith those who 
are accustomed to see m diseases nothing but sj-mptomsl 0£ the twenty 
shall we not find one considering the affection as dcui, anoUier as htpatm 
colic, a third as puerperal feter, and so on? The same thing may be said 
of penpneumony, nephritis, hepatitis etc , and I hope that the work 
now submitted to the public will enable us to say the same thing of 
most of the diseases of the lungs, pleura and heart 
Morbid anatomj uinst, then 1 fhmk, be considered as the surest 
guide of the physician, as well to the diagnosis ns to the cure of dis 
eases. But it must not be forgotten that it has also its ohsenre points 
It IS no doubt, an easy matter to distinguish striking changes of struc 
tore, but there are many slighter alterations, among which it is ditficult 
to ascertain what is health} and what diseased, what cause and what 
effect, and, lastly, whether the appearances are truly the effect of dis- 
ease, or merely an accident of assimilation or circulation, that has 
taken place in articulo mortis, or even after death In these cases we 
must content ourseh es w ith w hat is clear and distinct , never forgetting 
in practice the principle of Hoffman — Ifunquam ahqmd magnt facias cx 
mera conjectura aut kypothcsi, and sedulously guarding against the 
error of believing that the mere knowledge of the scat and nature of 
the disease can justify our neglecting its individual character, as in 
flucnccd by external cireamstanecs or personal idiosyncrasy 
Prom the foregoing observations it will be seen that this work is not, 
like that of Aucnbrugger, a simple exposition of new means of diagnosis 
Neither can it he considered as a monography of the diseases of the 
chest, — since I ha\e taken little notice of the ordinary and more general 
symptoms of the diseases, and ha\c not at all touched upon their treat 
mcnt. 


In the construction of my treatise I have quoted but two authors 
The chief object of my researches was, in a great measure, new, and 
for the facta alreadj known respecting the diseases of the lungs and 
heart, I have thought it unnecessary to go beyond the works of M Corvi 
sart and Bayle * If I have occasionally differed from these distinguished 
authors I trust no one will misinterpret ray motives No one can be 
more sensible of their merits, both as men and Physicians, than myself 
At the very time I question thoir opinions I most willingly confess my 
great obligations to them It is much easier to improve a field already 
cultivated than to reclaim a wild and barren soil In respect of the 
works of JI Corvisart more particular!}, it is to he regretted that those 
of them published b} others, are far from giMng a just idea of the 
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author's oients The uncertainty of (he signs of diseases, and the rague- 
BCS3 ol description m these, appears pccoharlj striJuitg to those who, like 
myself, were his pupils and habitual witnesses of the boldness and pre- 
cision of his diagnostics This defect no doubt, partlj depends on the 
Incommumeable tact of the physician which forms so great a part of 
the art, and which 31 Coirisart possi'sscd in the highest degree 

I ha^e hopes that the ad% outages of inj method of diagnosis maj be 
extended in some degree, to setennaty medicine, Many reasons how 
ever, exist, why this art must derive inferior benefit from it Among 
these I ranv mention the absence of the voice — the comparatne inacces 
sibilitj of the region of ihe heart and lastly the great indistiticlnesi 
of respiration in the horse and probably all herbiioroiis animals. In 
cases of disease how cur the respiration will be more audible m the 
wJUtid portions of the lungs as I found in a case of pcripncutnony m a 
coiv, which 1 recognised during the animal’s life, ns easily as in the 
human subject In the dog and cat and probably m all carnivorous 
animals, the sound of respiration is as distinct ns in man Notwithstand 
mg these difficulties, 1 base no doubt tint further cviiencncc will prove 
the utility of mediate aiLscultntioii in llic disiase of animals especially, 
if combined with percussion of the chest • 

OF THE ACnON OF THE HEART IN QENERAL. iN 
HEALTH AND DISEASE! 

Before entering uixin the diagnostic signs furnished by tlie stethuscojic 
m particular diseases of the heart it will be necessary to examine the gen 
eral results affordcil by it as well in the sound as discaseil state of that 
organ I shall do ihw under four principal heads viz 1st, the extent of 
the heart s action, as aseertuncd by the cylinder 2nd the shock or itn 
pulse communicated, 3rtl the nature and intcnsitv of the sound, and ^th, 
tlic rvtlim of Its actions 


I Of the ^ x/f«f of the /’ulw/ion of ihe Heart 
This must be considered in two points of view — first, the seniuition con 
veyed by tbc instrument when applied to the region of the heart, and, 
secondly, the parts of the chest (other than this region) in which its action 
can he perceived. 



1. In the natnrol condition of the organ the heart examined between the 
cartilages of tlic fifth and sixth ribs and at the lower end of the sternum 
Gommunicalcs, b 7 its motionsy a sensation as if it corresponded eiidentj^ 
with a small point of the thoracic parietcs not larger than that occupied 
hy the end of the stethoscope Sometimes, it appears as if it were placed 
deep m the mediastinal cavitj, leading a vacant space between it and the 
stemnin m this ease its movements, even when pretty energetic appear 
to communicate no vibratory impulse to the neigliliouring parts In other 
cases again the heart seems entirely to fill the cavity of the mediastmum 
and to extend much beyond the point on which the instrument rests, and 
in this case, its contractions even when slow and noiseless seem to elevate 
to a considcnblc extent the thoracic parietes before them and to displace 
the adjacent viscera williui Thu? difference of sensation seems m n word 
to convey the impression of the action of a smaller or a larger heart and 
generally speaking this mdication ls sufUciently correct when the organ 
IS examined m tl e state of quietude which results simplj from repose of 
body 

2 The second point is of more practical importance In a healthy per 
son of modcrite fulness and whose heart is well proportioned the pulsa 
tion of this organ is only perceived in the cardiac region that is in the 
space comprised lictween tlic cartilages of the fifth and seventh nbs and 
under the lower end of the sternum The motions of the left cavities of 
the licart arc chicfij perceptible in the former position those of the right 
cavities m the latter Thus is so much the case that in disease of one 
side of the heart only the puls.ition in these two situations gives quite 
dilTerert results ^Vllen the sternum is short the pulsations extend to the 
epigastrium In very fat subjects the pulsation of whose hearts is quite 
imperceptible to the mere touch the space m which it can be detected bv 
the cylmdcr is sometimes not more than an inch square In thm persons 
m the narrow chested and also in children tlic pulsation is more extended , 
being perceptible over the lower third or even three fourths of the 
sternum, and sometimes even over the whole of this bone also at the su 
pcrior part of the left side as high as the clavicle and sometimes though 
feebly , under the right clavicle 

When the pulsations arc confined to the places above mentioned in 
subjects of the kind noticed and when they arc much weaker below the 
clav iclcs thin in the region of tl c heart we mav conclude tliat this vuscus 
13 well proportioned 

W hen the pulsations of the hcirt 1 ccome more extended they are hcanl 
stu'cessivcly m the folJou mg places — Jst the whole left side of the chest 
from the axilla to the stomach 2nd the whole of the right sides 3rd the 
posterior part of the left suit of chest ami 4|}i the posterior part of the 
right side This last is rare In these cases the intensity of the sound ls 
progressively less m the succession mentioned This succession has ap 
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peared to be coastant, and ina\ be laken a? an index o£ the extent of 
pulsation For mstanec if this !« perceptible on the right side, wc maj 
be assured that it will be cqualh so oicr the whole sternum, under both 
clarieles and oicr the left side, but wc are not sure that it will be so on 
the back But if it be perceptible on the back on the right side, we msj 
calculate on its being still more audible m c^erj other part of the chest 

Several circumstances unconnected with the state of the heart maj de- 
range the order above mentioned and augment the extent of the pulsa 
tion This latter ciTcet w produced bj a hepatized or compressed lung, 
and also bj a part containing tuberculous excavations In cverj case the 
heart gives two distinct pulsations for one best of the arterial pulse In 
ni> examinations of several hundred individuals I have onlj inel with 
one in whom the pulsation of the siibclavmii arteries could l« heard by 
the stethoscope and I maj state it is an almost univ ersal fact that neither 
the pulsation of this arterv nor of the aorta can be mistaken for that of 
the heart 

When the pulsation of the heart ls heard over a greater extent than what 
IS above stated to be the range of a well proportioned organ the individual 
rarely enjovs gwKl iiealUi If he has not formal dj'spnoca, he has at least, 
shorter breath than usual is put more easily out of breath, and is more 
subject to palpitation This state however which is that of many asth 
matics may remain statiomrj manj jesrs and does not always prevent 
the attainment of an advancisl age 

With regard to the relation bttwitn the state of the heart and the ex 
lent of its pulsation I think it may be taken as a general fact, that the 
extent of pulsation is in the direct ratio of the thinness and weakness 
of the heart, and consequently inverselj as its thickness and strength 
The sue of the organ must also lit considered as nlfceting the extent of its 
pnisatiom 

In cxpbination of what has l>ecn just stated wc mav presume, when the 
pulsation extends over all the places above mentioned that the heart is 
increased tiejond the natural size, and that this increase m owing to the 
dilatation of one or lioth vcntnelcs This presumption will lie strength 
ened i! the pulsation w as great under the clavicles or in the axilla as in 
the region of the heart If the pulsation is perceived neither in the hack 
nor light side, but only in the oilier points mentioned and if ita intensity 
Is ncarlv eqml m all those we may mneludt that the vcntncles arc ni«l 
cratcl) dilatetl, and that the parictes of the heart are naturally thin On 
tho contrary, when then, is very strong pulsation in the region of the 
heart and none or very little nnd r the clavicle wc may be assured (tf 
the patient has other t,riieml symptoms of diseased heart) that the iltfcnse 
M hvpeiirophia of the vintriclcs if the patient lias never experienced 
any marked disorder of tho eireulatorv organs wc may l)e certain that the 
parietes of the left ventricle are much thtrki'nM though at ill not au/Heient 
to constitute disease 


1331) 



Generally speaking, then, »t may be taken for granted that a great ex 
tent ot pulsation w a mark of thin pa notes of the heart, more particularly 
of the ventricles, and that a confined range of pnlsafioii coincides vnth 
an increased thickness of these Some accidental causes may augment for 
a time the extent of the heart’s pulsation, such as nervous agitation, fever, 
palpitation, haemopt) sis and in general whatever increases the frequency 
of the pulse 

II Of the /mpidte Coynmunxrnted to the Lar by the Acttoxi of the Heart 

In investigating this wc must be careful not to confound with the action 
of the heart, the rise of the thoracic panetes during inspiration This 
caution IS more particularly necessary when the respiration is very short 
and frequent 

The degree of impulse communicated by the cylinder to the car, is, m 
general, inversely as the extent of the pulsation of the heart and directly 
as the thickness of the walls of the ventricles In a person whose organs 
of circulation are well proportioned this impulse is very little perceptible, 
often quite imperceptible especially if the individual is rather fat AVhen 
the panetes of the heart are unnaturally thick the impulse is usually so 
great as very sensiblv to elevate the head of the observer, and sometimes 
to give a disagreeable shock to the car The more intense the hy pertrophia, 
the longer time the impulse is perceptible When the dLsease exists in a 
high degree, we feel as if the heart m dilating first comes in contact with 
the thoracic panetes in one point only and then with its whole surface, 
and that it contracts and falls baek all at once The impulse of the heart 
13 only fell during tlic systole of the ventricles or if, in some rare cases, 
an analogous phenomenon accompanies the contraction of the anneles, 
this IS easily distinguished from the former In fact when the systole of 
the auricles is attended by any sensible action this is perceived to have 
its seat much deeper and most commonlv it consists merely of a sort of 
vibration In any case it is very little marked as compared with the sensa 
tion produced by the contriction of the ventricles when these are of a 
good degree of thickness 

'tt’licn the panetes of the heart arc thinner than usual no impulse is 
communicated even when the pulsation is the greatest, and m this case, 
the alternate contraction of its cavities is only distinguished by the sound 
these produce A strong impulse, therefore, must be regarded as the chief 
sign of hypcrtrophia , and the absence of all impulse as the characteristic 
of dilatation of the heart The correctness and constancy of this result 
have been confirmed to me by many examples 

The impulse of the heart s action is usually perceptible only over the 
region of the heart, or, at most, over the inferior half of the sternum 
^Vhen very great it extends to the epigastrium m cases where the stemam 
»s short In simple hypertrophia it is usually perceived in no other part, 
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but when this is conjoined iritli a cerUim degree ot dilatation, it is some- 
times distinctly perceived under the clavicles, and in tlie right side of the 
chest The impulse of the heart's action is, of course, dimintshcd bj what 
erer debilitates the general strength of the sj-stem 

III Of the Sound Produced the fiction of the Heart 
The alternate contraction of the different parts of the heart produces a 
peenbar sound, of which the individual is himself sensible during palpita 
tion and in fever In certain states of dLsease it can be heard at some dis 
tance from the patient, but this is a very ram ease The sound is the onlv 
phenomenon usually observable in anv other part of the chest beside the 
prccordial, the impulse of its action being confined, as already observed, 
to that part 

The sound produced by the action of the heart is great in proportion as 
the pirietcs of tlie ventricles are thm and Uieir impulse feeble conse 
sequcntlj, It cannot be attributed to the percussion of this organ against 
the side In a moderate degree of hj-pcrtrophia, the contraction of the 
ventricles fields onlj a dull sound like the murmur of inspiration, and 
the auricle, in like manner, a much less noise than in tlie natural state 
In a high degree of hj pertrophia the contraction of the vcnlnclcs produces 
merely a shock without anj sound and the sound of the auricles issearcclj 
audible On the other hand when the ventricular panetes are thin, the 
noise produced b\ their contraction js clear and loud, approaching to that 
of tic auricles, and if there be a marked dilatation of the ventricles the 
sound liccomcs verj similar, and almost as strong as that of the auricles 
In the stale of health tlie sound of tlie contractions of the heart is no- 
where heard so stronglj os m the region of the heart In certain states of 
disease it maj be heard mom distinctly m other places 
The softening of the substance of the heart deadens the sound of its con 
tractions, as does aM auj impediment of the circulation, whether caused 
bv too much blood, or bj an obstacle m the aunculo-vcntricular orifices 
This latter state lurlhcr gives rise to a dull mstling sound, very like 
the noise of bellows or (when stronger) like that produced hy the action of 
a flic on wood The particular orifice affected Is, in this ease, indicated 
h} the place and time in w hich tlie sound is observed W hen the orifice 
vs on the left side we can somctiniM feel with tlie hand a sort of vibratory 
sensation like that produced bj the purring of a cat In this ease, the 
nowc produced bj the contraction of the cavity lutving the obstniclctl 
orifice IS not only duller but much more prolonged than in the natural 
stxt£. 

IV Of the Pythm of the Pulsattons of the Heart 
By rj-thm 1 understand the order of the contractions of different parts 
of the heart, and their relative duration and aueccssion, as detected bj 
the cylinder Before entering on this subject I think it necessary to notice 
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the relative proportions of the heart to the hodj of the individual, and of 
the different parts of the heart to each other, m a state of health, and in a 
well proportioned subject 

The heart, including the auricles, ought to he of a size equal to the closed 
hand of the subject, or only a little less or greater than it The walls of 
the left ventricle ought to he of a thickness somewhat more than double 
that of the right The texture of the left lentncle firmer and more com 
pact than that of the muscles ought to keep it from collapsing when laid 
open The right \entricle ought to be a little larger than the left, with 
columnac camcae of greater size, and ought to collapse on being cut into 
In a heart so proportioned, the alternate contnctions of the ventricles and 
auricles, as examined by the cjlinder, and the pulse as examined bj the 
finger, afford the following results — 

At the moment of the arterial pulse the ear is slightlv elevated by an 
isochronous motion of the Iieart, uhieh is accompanied bj a somewhat 
dull, though distinct sound This is the contraction of the ventricles Im 
mediately after, and without any interv al a noise resembling that of a 
\al\e, or a whip, or the lapping of a dog announces the contraction of 
the annclc (I make use of these trivial expressions because thej appear 
to me to express better than any description, the nature of the sound in 
question ) This noise is accompanied bj no motion perceptible by the 
ear, and is separated by no interval of repose from the duller sound and 
motion indicative of the contraction of the ventricles which it seems, as 
it were, to interrupt abruptly The duration of this sound and conse- 
quently the period of contraction of the auricles is less than that of the 
ventricles, — an incontesfible fact of which Haller entertained doubts Im 
racdiatelj after the sj stole of the auricles there is a verj short yet well 
marked interval of repose subsequently to which we feel the ventricles 
swell anew, with the dull sound and gradual progression which charac 
terisc their action, then follows the quick and sonorous contraction of the 
auricles and again the renewed but momentary immobility of the heart 
This state of quietude after the contraction of the auricles does not appear 
to have been known to Haller as a natural condition. The relative dura 
tion of the contractions of the auricles and v cntricles, appears to me to be 
as follows Dividing the whole into four parts, a fourth <or third) belongs 
to tlie systole of the auricles, a fourth (or somewhat less) to the state of 
quiescence, and two-fourths to the sv stole of the ventricles — These ob 
servations arc most conveniently made when the pulse is slow 
Prom the foregoing observations it appears that the heart, far from be 
mg in a state of constant action, as is usually supposed, presents altema 
tioas of action and respose, the sum of which docs not differ from those of 
many other muscles, more especially the diaphragm and intercostal muscles 
Prom the proportions above slated it follows that m twenty four hours 
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Ilie %cntriclcs hmc tircUe and the Bitnelcs eighteen hours of quu-?cenec 
In persoas whost. pulse w h ihitinU\ 50, the repose of the ■\entrieles 
IS more than sixteen hours in the four and twentj 
II>'pertrophn of the scntriiles, ^vhen in a moderate degree, presents, 
m some respects, an exaggeration of the natural rjtlim of the heart’s ao- 
tion The contraction of the ^eIltrleles becomes less nois>, and more 
readilj distinguishable from that of the aundes After the latter, the 
mUml of qujestcncL is well marked mid contrasts verj scnsihl} with the 
sound that preetdts and the motion which follows it But in lijpcr 
trophia carried to a >erj liigli degree the rsthm of the heart is singularlj 
changed 

In lias case, the coin rncl ion of the \enlricles is grcatli prolonged This 
at first IS pcrciiied as a profound and oliseurc motion, -which gradually 
augments elesatas the applied ear, and then terminates in producing the 
impulse or shock This contraction is unadompanted h> anj noise, or, if 
this exLsts it is mcrch a sort of murmur like that of respiration 
The tontmction of the auricles is txtrimdy short and almost, or alto- 
gether, wilJiout sound and in some cases the s\‘»tole of the \cntricJcs setms 
scarce! j o\er before they begin to swell afresh 

In extreme cases there is no sound dislmguishable but the murmur 
aijoic mentionetl and we merely recognise an elevation of the heart cor 
rt'spondmg to each Imt of the pulse In these cases the increased brcvits 
of the auricular contraction ls not the consiqueuce of their dimmLshed 
eontractihilils merely, but nLso of their contraction commencing licfore 
that of the sentriclcs has entirely ocastsl 
^\hcn the walls of the hit \cntricle arc luturalii thm or haie become 
so from diktat on the ryllmi of the heart’s ai lions is quite different In 
this case, the inters al of repost after the contraction of the auricles is no 
longer perceptible Tbo contraction of the ventricles is more sonorous, 
more re“scmbling that of the auricles and more npproachmg the latter In 
duraliem In this condition of the heart there is ns already obserrctl 
n less degree of impulse during the contraction of the ventricles, and n 
greater extent in the pulsation of the heart This condition of the organ 
of cireulalion is tongcnltnl m many cases It does not neeessarilv abridge 
life but u usiiallv conjoined with a delicate constitution 
Actual dilatation of the heart proiluees merely an inert ose of all the 
characters winch indicate a heart with thin pnrietcs The contraction of 
the ventricles lawmes ns short and noisy as that of the atincles, the pulse, 
consequently, iKcomes very frequent, and the Lsochronwm of the arterial 
jiulse and the contraction of the ventricles l>ecomes quite indistinguish* 
able In addition to lhcs< signs we must add— the absence of any sensible 
Impulse, the extension of the hiarl » pulsation over the whole or greater 
part of the chest , and the existence of this m as great force und«.r the 
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claMclcs and Ihc axilla as m the region of the heart itself This last charac 
ter, particularly, may be regarded as pathognomonic, if the patient is not 
phthisical and pcetonloipious m the places mentioned 

V Of PttJpxiatwn of the Ihart 

By palpitation of the heart is meant, m the common language of medi 
cine, c\ery beating of the heart which is sensible and unpleasant to the m 
dividual, and, at the same time, more frequent than natural When this 
affection is studied by the aid of the cylinder, we find that there are many 
varieties of it, all of which appear to have merely this one character in 
common, viz that tlie individual is sensible of the hearts action Xrc 
qucntly, also, the patient /tears the pulsation, especially when in the hon 
zontal posture In tfie upright position the contraction of tfie ventricles 
only 13 heard, while, when lying on the side, the individual is sensible of a 
pulsation of Iils ear double that of the pulse, viz the alternate contraction 
of both the ventricles and auricles In many eases there is merely an in 
creased frequency of pulsation although the patient imagines from his 
sensations, tfiat there is also great increase of force This species of pal 
pitalion is most common in dilatation of the ventricles and lasts the long 
est of any I have knowm it continued eight days, the pulse remaining 
Uirough the whole of this time extremely small and weak and between 
160 and 180 

Anotiicr variety consists in an increase both of frequency and force of 
pulsation Thw is what arises in healthy persons from great exertion or 
from moral causes, it also accompanies slight degrees of hyTiertrophia 
In simple hypertroplna in a high degree the ventricles arc found to con 
tract with great force, and to elevate the thoracic parictes in an extent and 
to a height much greater than natural The noise, however, produced 
by their contraction is much duller and more indistinct than usual, the 
extent of thorax over which the pulsation is perceptible is not increased, 
and, nolwiHistandmg the increase of the heart a power to double or triple 
iLs ordinary force, Uie pulse is, almost always, two or three times more 
feeble and smaller tlian m the natural condition of the cireuhttion In 
hypcrtrophia With dilatation, the impulse, noise and extent of the heart’s 
action arc usually equally increased 

Vf Of rrregularihj of ifie ffearf’s Action 
Irregularity in the pulsation of the heart may exist without palpita 
lion In old persons this is often met with without any perceptible altera 
tion of the general health The irregularity which occurs m palpitation 
consists usually m mere variations in the frequency of the heart’s pulsa 
tion Sometimes thus variation is almost constantly recurring, at other 
times it Ls at longer intervals and consists only of a few contractions 
longer or shorter than the rest These irregularities occur most fre 
qiienlly m cases of dilatation 
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In hypertrophia, and during the existcnee of palpitation, the contrac- 
tions of the ventricles arc so quiclc, and so much prolonged, that those of 
the auricles cannot be perceived It sometimes, though reiy rarely, hap- 
pens during palpitation, that each contraction of the ventricles is follow^ 
by several successive contractions of the auricles, so quick as only to equal 
in point of time one ordinary contraction Sometimes these contractions 
are two or four, but most frequently three 

VII fnfermumn of ihc PuUatwn of the Heart 

By infcrmission, we usually understand a sudden and momentary sus- 
pension of the pulse, during which the artery is no longer perceptible 
Iicncath the finger The duration of the intermtssion ls very variable, 
and may serve to divide this affection into well marked varieties. Some- 
times the intermission is shorter than one arterial pulsation, sometimes 
It 13 equal , and sometimes it is longer 

The first kind of intermission is the mast common it is frequent in old 
age, even during health At other ponotls of life, it is only oliservcd in 
certain diseased slates of the heart particularly hypertrophia. By means 
of the stethoscope we ascertain that this species of intermission alwavs 
succeeds the contraction of the auricles It, therefore, only differs from 
the natural quiesccnee after this eonlraciion in the irregularity of its 
recurrence The duration and reeiirrcnce of this species of suspension of 
the licirt a action are very variable TIils the real intermission, must be 
distinguishcil from the false intermission, already notieeil, produced by the 
variation of the duration and strength of the hesrt s contractions This can 
easily be done by the cv tinder The species of intermission which consists 
in the absence of one complete pulsation, returning sometimes with an 
exact penwlicity at longer or shorter iiitenaLs, constitutes the sign dccnte<l 
by Solino indicative of the approach of critical diarrhoei The third 
vnrietv is aeeomjnnml bv a shite of fulness of the artery during its con- 
tinuance 

^lany considerations some of which have liecn staled, prove that the 
mere examination of the pulse is imuifiieicnt to inform us of the true state 
c»f the f trculalion , and must often lend us into error — To notice only tlie 
indications afTordeil by it as to blood letting to prognosis m all diseases, 
and to diagnose, in several — 

\Vc have seen, that in peripneumony and pleiirisj, the absenee of fever 
and a perfectly nattiril siafc of the puNe, frequtntly accompany an incur- 
able disease In diseases of the lieirt the piiKe a often feeble, sometimes 
even almost unpem.vldde., aJUbough- the heart s. eontcaati/Mi., tbate«?ftrUlly 
of the left ventricle is mueh more energttic than natural. In apoplexy, 
on the contrary, we often meet with a very strong ptilse in persons in 
whom the impulse of the heart a action is fcarvely olwnable These two 
opposite facts may easily be scriflevl by the use of the cylinder, I have 
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mjsclC done so, perhaps more than a thousand times, within the last three 
jears Thoj appear quite inexplicable, unless we admit the arteries to 
possess a power of action independent of that of the heart 
It would seem to lie proied, also, h) many other facts, that the dilTerent 
systems subserxicnt to the circulation although ncecssatilj and recipro- 
cally dependent, haie still, in other respects a particular or indnidual 
existence, which, in certain st-ites of the disease and m cctlain indmduals, 
IS more marked and isolated than in ordinary cases and circumstances 
This \iew of the case i-s supported by the obscrxations of practitioners, in 
all ages, of the different effects of bleeding according as it is genera^ or 
local, venous or arterial deplctne or dematne Tlie same is shown by 
the great benefit of a natural hemorrhage of a few ounces only, and the 
incffieacy of copious lencsettion in the same case and by the trifling 
degree of exhaustion produced sometimes by very profuse heniorrhage, 
compared with the great collapse occasioned by the bleeding of a few 
leeches m the same person These facts pro\e I think that the capillary 
circulation is in some sort independent of the general The mflucnce of 
the latter on the former seems very mconsulerahle indeed in certain hem 
orrhagcs from the uterus bowels, nose or lungs which are found to be very 
little affected by the most copious x cnescetion 
The mere state of the pulse, then, is far from indicating the state of 
the circulation in general, it docs not even certainly indicate its condition 
m the whole heart, as it merely corresponds \v^th the contraction of the 
left ventricle, which may be regular at the time when that of the auricles 
and right ventricle is irregular In like manner, the state of the puke 
fails to be a sure guide as to the expediency of blood letting Every one 
knows that in certain cases for instance m apoplexy penpneumony, 
pleurisy, and inflammatory affections of the abdomen the weakness and 
smallness of the pulse do not always contraindicate venesection on the 
contrary, that the artery, m such cases, recovers its force and fulness after 
the loss of blood The recognition of this kind of pulse (ficitftfc dcbtlu) 
IS one of the most important and difficult points m the treatment of the 
acute diseases as an error in respect of it mav be fatal In cases of this 
sort, the stethoscope affords a rule much surer than the puke Wiencvcr 
the contraction of tlie ventricles ls energetic wc may bleed wulhout fear, — 
ttityjtfce wj^ rise, i5 Vne contract iotjs oJ Vne 'ncart are ieeh'je 
the pulse still retains a certain degree of strength, we mtist be cautious 
respecting the employment of venesection When the pulse is very strong, 
and the contractioas of the heart moderately strong (as is frequently the 
case m apoplexy), we mav still bleed with advantage as long ns there w not 
a marked diminution in the noise and impulse of the heart's actions But 
when boUi the pulse and the heart arc feeble, we must not open rf vein 
whatever be the name of the seat of the dLsensc, as such practice must in 
falhbly destroy the few resources still left to nature 'The most we can 
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do in suJi a caw: if there be anv loeal cooRcstion fs, to trj, the ap. 
phcation of a few leeches if vhe patient can licar the snhtmetion of bln^ 
from Uic capillaries 

The ccrlainu and fociliti with which the cylinder indicates the propri 
ctj of blood lettin;; m such cases as those above mentioned {which have 
been hitherto considered among the most dtfilcuU m praetieal medicine,) 
appears to me to be the Breatc^t advantage to be derived from the emploj 
ment of this insxrumcnt 

After whal has been said and after its general uneertamtj avowed b) 
the most experienced practitioners it maj seem surprising that the practice 
of feeling the puke has been so generally followed m all ages The reason 
of this practice is however sufficiently obvious it w of easy performance 
and gives little inconvenience either to the physician or patient tie 
clcicrest it is true can derive from it but a few indications and uncertain 
conjectures but the most ignorant can without exposing themselves de 
duee from it all sorts of indications Its very uncertainty givTs it a prefer 
cncc with persons of inferior tjualifications over means quite certain In 
Ihctr nature and which enable the non professional observer to judge of 
the shill of the physician bj the correctness of hw diagnosis and prognosis 

The facts above stated nlative to the discordance existing between tic 
pulsation of the heart and of the arteries, — more especially as to strength 
are contrary to the more general opinion of modern physiologists who t-on 
aider the action of the o rt cries as entirely dependent on that of the heart 
Bichat himself has fallen into ti is error * 


OF SYhfPTOMS COMhfON TO ALL THE DISEASES OF THE HEART 
These are an habituvlly short and diflieiilt respiration palpitations and 
oppression constantly produie*] by the action of ascending by quick 
walking by emotions of mind — or without any perceptible cause fright- 
ful dreams and sleep fnejuintlj dwtiirled by sudden starts a cachectic 
palcncvs and a teudenes to aua-sarca w hwh indwl comes on after tlie dis- 
ease has persisted some time To these avmploms t-s frequently added the 
oRiyina pecfori* — a nervous affection characterised ly a sense of oppres- 
Sion, constriction and oppression in the region of the htarl and a pain or 
numbness of the arm more rommonly of the left sometimes of both at 
onee When the discaso has reached a high degree It m recognised at a 
single glance The patient unable to Iwar the borirontal posture remains 
night and day iiealed m his bw! with tl c fare more or less swollen some 
times very paK but more commonly of a dwp violet tint cither over the 
whole or only on the cl ecks The 1 ps are swollen and prominent of a 
deeper violet than the rest of the face or of this hue when it Is quite pale 
The whole body is more or less anfl-sareous. The nngcstion and lentor of 

*AMt. CCMT lr« part. Iwn. It pact JTl 
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the capillary cireolation are further shown by affectioas of the internal 
organs, for instance — haemoptysis pains of the stomach, vomiting, ai>- 
oplexy (which frequently terminates such affections), and most of all 
dyspnoea, which last symptom has been the cause of confounding such 
diseases (with many others) under the name of Asthma EmphyTsema of 
the lungs likewise bears much rtsemblanee to some varieties of dLscase of 
the heart, but the following marks wUl distinguish them from each other 

In disease of the heart, the patient, although with the respiration habitu 
ally short, does not usually experience the feeling of oppression and 
dyspnoea, except when walking rather quick, or using much exertion or 
more particularly, when ascending an elevation 

On the other hand, the individuals affected with emphysema become op- 
pressed on the breath when they are quite still and these attacks recur 
without any knoivn cause, or from a slight change of the weather Modcr 
ate exercise seems often to relieve them, if the disease has not reached a 
great degree of intensity 

In diseases of the heart the general circulation is not always so much 
affected as the capillary Sometimes the pulse is almost natural but is 
often irregular — At all events, it is evident that none of the general svmp 
toms already mentioned suffice to characterise disease of the heart, and 
that for a certain diagnosis we must recur to mediate auscultation It is 
necessary here to remark that the study of the physiological conditions of 
the heart, by means of the cylinder, requires much more time and applica 
tion than that of the voice and respiration In hospital practice also 
owing to our general ignorance of the anterior history of patients we are 
liable to be led into error by its use, without proper care For example, 
we mayr, in some cases, consider a patient as labouring under hypcrlrophia 
or dilatation of the heart, when he is merely affected with nervous palpita 
tions Another, and more insidious cause of mistake, arises m diseases 
which dimmish the extent of respiration, for instance penpneumony , 
emphysema and more particularly chronic pleurisy In cases of this kind 
I have sometimes found the heart enormously dilated and thickened after 
death, although, during life its contractions had been perfectly natural 
m respect of sound impulse and rythm It would Seem as if the 
diminished capacity of the lungs produced a diminished action of the heart 


OF HYPERTROPHIA. OR SIMPLE ENLARGEMENT OF THE HEART* 
By llyTierlrophia I mean simple increase of the muscular substance of 
the heart, without a proportionate dilatation of its cavities, or even witli 
a diminution of these This affection is by no weans common, and appears 
to have escaped the notice of M Comsart, as through his whole vrork, he 

♦Book Third. Chapter 1 acetlon First, see note on pea* tJI— V A W, ISIO 
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seems to eonsider enlargement of the parictcs of the heart as betng uni 
formly accompanied by a proportionate dilatation of the cavitits of that 
organ 

This enlargement of the heart is always attended bj a considerable in 
crease of its consistence except when eoajointed with another affection 
of thw organ to be noticed presently vis so//eninp of the heart 

Hypertrophia may exist in one or both ventnclos, with or without a 
similar affection of the auricles Jlost eommonlj the auricles are not 
affected but occasionally they are so while the sentncles arc sound 

^Vhcn affecting the left \cntricle I have seen its parictcs more than 
an inch thick at the base tint is, double that of its sound state Commonly 
this morbid thickening dmiuushes inscnsthlv from the base to the apex of 
the ventricle where it is scarcely perceptible sometimes howcier the 
apex partakes m the enlargement as I ha\e seen it from two to four lines 
thick which IS double or quadruple the natural size The columnac cameae 
of the ventricle and of the lalves acquire a proportionate enlargement 
The septum between the two ventricles becomes also notably thickened m 
the disease of tl e left scntncle (which fact seems to mark it as belonging 
to this rather than the other ventricle ) bnl never so much so as the other 
parts 

The mu-seolar substance m these cases is of a degree of consistence some- 
times double the natural and is of redder colour The cavits of the sen 
Incle appears to have lost in capacity what its parictcs have gainctl to 
thickness Sometimes I ha\ c found this so small in hearts twice the size 
of the fist of the individual as scarcely to bo cnpnhle of containing an 
almond in its shell The right sentnclo m such cases is flatteneil along 
the septum, and docs not extend to the apex of the heart In extreme 
cases it seems as if it were merely included withm the parictcs of the left 
scnlncle 

In bypcrtrtiphia of the right sentriele the nppesranccs arc aomewhat 
different Tlic thickening is here more uniform and never so great ns in 
the otlier I have never found it greater than four or five lines. It i-s nl 
ways a little greater m the vicmitv of the tricuspid valves and at the 
origin of the pulmonary artery The eoliimnne camcne arc much enlarged 
ronsidcrablv more so m proportion ll an tl ose in the left in discssc of 
that side Simple enlargement of the right ventricle without dilatation 
is much rarer tlian that of the left, W I cn thw disease affects l*olh veu 
tncles at tl e same time the only difference from the description just uven 
IS that each side assists to form the apex of the heart 


HIPFRTROr/»A OF THE LEFT VENTTR/CEC 
It is to tins variety of the dLscase, espccutlly, that tlic svmpfoms at 
triliutcd l>y if Corvwart to octiec ancvnrm of the heart must be referred 
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These are»— a strong fall pulse, strong and obTioxis pulsation of the heart, 
absence or diannulion of the sound afforded b7 percussion on the region 
of the heart, and a tint of complexion rather ted than violet None of 
these symptoms, however, are constant, and it is not uncommon to find 
the disease m persons who have none of them The pulse, in particular, 
IS very deceptive, being almost as frequently weak as strong, m such 
eases 

The cylinder furnishes signs which are much more constant and posi 
live. The contraction of the left rentneJe, crammed between the cartilages 
of the fifth and sixth ribs, gives a very strong impulse, and is accompanied 
by a duller sound than natural, it is more prolonged in portion as the 
thickening is more considerable The contraction of the aande is very 
short, productive of little sound, and, consequently scarcely perceptible 
m extreme cases The pulsation of the heart is confined to a small ex 
tent, being, m general, scarcely perceptible under the left clavicle, or at 
the top of the sternum, sometimes it is confined to the point between the 
cartilages of the fifth and seventh ribs In this disease the patient ex 
penences, more constantly than in any other, the sensation of the action 
of the heart, but be is less subject to violent attacks of jialpitatjon, ex 
cept from accidental causes, such as moral affections and violent bodily 
exertion In this case, during the palpitations irregularity and inter 
mission of the pulse are uncommon There is rather increase of the power 
of the ventricles than of the noise produced by their action 


HYPERTROPHiA OF THE RICjHT VEbTTRICLE 
According to M Corvisart the symptoms are the same as when the dis- 
ease Ls on the other side, onlj that respiration is more oppressed, and the 
colour of the face js deeper Lancisi has mentioned the swelling of the 
external jugular veins, with a pulsation analogous to that of an artery, as 
a sign of the aneurism of the nght \entncle It. Corvisart has rejected 
thb symptom, because, he says, "it has been found m cases where the 
left side of the heart was dilated, and because the pulsation may be con 
founded with that of the carotid " In this opinion I differ from M 
Corvisart I have uniformly found this symptom m every case of this 
kind, of any degree of seventy, and I have never met with it m hyper 
trophia of the left ventricle unless there existed at the same time, a similar 
affection of the nght I think a very bttle attention must distinguish 
this pulsation from that of the carotii I would, therefore, be disposed 
to regard this symptom as one which ought to lead iw to suspect the ex 
tstcnce of the thickening of the right ventnelc 
The contractions of the heart, as explored by the cylinder, give the aame 
Wsults nearly, whether the hypcrtrophia be on the right or left side, 
only, in the former case the shock of the heart's action is greater at the 
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bottom of tK« sternum tlitiQ between the eatlilRRCs of the ribs whieh » 
the rc\cr»c of what happens when the disease is in the left side of lie 
organ. In most men in health the heart w heard equnlh in both these 
places, and I am disposed to 1)c1ie\e, when heard hotter below the stcmnin 
wc maj suspect an incipient hjTicrtrojihia or dihtntion of the right 
ventricle "When both sentncles an affectnl the sjmptoms of both co- 
exist onij those of the right side arc almost nlua>s more marked 


OF DILATATION OF THE VENTRICLES* 

This disease of the heart which has been namisl posiue aneunim by 
Af Corvisart, consists in dilatation of the oasitics of the ventricles with 
decreased thickness of their parietes ith these conditions there are 
comnionh conjoined a notable degree of softening of the mwsculnr sub- 
stance, and a colour cither more \iolct, or paler, than natural Somc- 
limcs the softness is so considerable cspecinllv m the left scntncle, that 
the muscuhr sulistancc ran be d(?strojed bj mere pressure between the 
fingers, and the panctes of the same sentriclc may lie so nmeh diminishe*! 
m thickness, as to be onIj two lines in the thickest point, and senreclj 
half a line at the apex w hile the ri(,ht scntncK is sometimes so eomplcleh 
extenimted as to appear merelj compased of a little fat and its innsting 
membrane The colnmnae carneae partieuhrlj of the left ventricle arc 
more remote thsn in llic natnril condition of the psrt The septum be- 
tween the \cntncles loj.es less of its tbickne«si and of its eonswtcnct. than 
the rest of the panetes 

Dilatation maj be eonfmctl to one venlrii le althoiii^h it more coramoni} 
alTeets both at the same time hen one onlj is afTectwl the apex of it 
extends Iwlow the other hut not m so rtmarkahlc a degree as in the case 
of hvpcrtrophia The augmentation of the eavitj seems to tie more in Jts 
breadth than length This is jarticularlj oliscrAnhlc when both the sen 
tricles arc dilated at the same lime as m tins case, the heart assumes a 
roundwl shape, being ncarh ns w ide at the apex ns at the base 


DILATATION OF THE I CIT VENTRICLE 
The sjmptoms of this afTiclion neconling to M Corsisart, an^‘*v 
soft and ssenk pulse anl feeliU palpitations — the hand applieil to the 
region of the heart feels as if a soft I wls elrtaled the ribs and did imt 
strike these with a sharp and ilistmct stroke ” 

The only certain sign of the existence of this dis« sse is that given b> 
the stethoscope vii the dear and sonorous contractions of (he heart 
littwcen the cartilar,es of the fifth and seventh ril« The degree of dis 
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linetness of the sound and its extent i ver the chest are the measure of 
the dilatation thus— when the sound of the contraction of the ventricle 
IS as clear as that of the contraction of the auricle and if it is at the same 
time perceptible on the right side of the back the dilatation is extreme 


DILATATION OF THE RIQHT VENTRICLE 
According to M CorMsart the state of the pulse and the pulsation of 
the heart are very nearly the same as m dilatation of the left \cntriclc 
only that the action of the heart is heard somewhat belter towards the hot 
torn of the sternum than in the region of the heart Afore certain symp 
toms he considers to he — a greater degree of oppression more marked 
serous diathesis more frequent haemoptysis and a more livid state of the 
countenance — than in the affection of the left ■ventricle AA ith regard to 
the swollen state of the jugrulars without pnlsation which M Comsart 
considers of little importance I am disposed to look upon it as the most 
constant and characteristic of the equiiocal signs of this affection The 
only constant and truly pathognomonie sjuuptom however is the loud 
sound of the heart perceived at the bottom of the sternum and between the 
cartilages of the fifth and seventh nls of the right side The degree of 
dilatation is measured by the extent of the action of the heart over the chest 
The palpitations which accompanj this affection consist prineipallj in an 
increase of the frequency and sound of the eontraetious w hile at the same 
time the impulse of the heart s action is frequently feel ier than in the or 
dmary state of the patient 


OF DILATATION COMBINED AVITH HYPERTROPHIA 
OF THE VENTRICLES* 

This reunion which constitutes the acfite aneurism of AI Corvisart, is 
exlrcmclj common much more common tl an simple dilatation and still 
more 80 than simple thickening will out dilatation. This complication may 
exist in one or both vcntncles In the latter case the heart acquires a pro- 
digioiw size sometimes more than triple that of the hand of the individual 
As the augmentation of volume is here the effect of dilatation and thicken 
mg the muscular substance acquires the great firmness already described 
The apex of the heart becomes blunter but this is rarel> so great as to give 
to the organ the ronnded form noticed m the case of simple dilatation 

Dilatation of one ventricle is somcljme& conjoined with hypcrtrophia 
ot the other but this is not so common as the complication in individual 
ventricles I have met with the following varieties of this complication 
lat II} pcrlrophia w ith the dilatation of the left ventricle and sunpic dilata 
tion of the nght 2iid fljiierfrophia with dilatation of the left rentricle, 
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and gimplc liiiwrirophia of the right , 3rtl IIxTiertroptiia with dtlatation of 
the right, and simple dilatation of the left, 4th, Ilypertrophitt of the right, 
with dilatation of lie left this last is the rarest 1 do not rtmemher to 
Imre met with hjTwrlrophia of the left ventfielo (nith or without dilala 
tion) compbeated with dilatation of the ticht I would even he disposed to 
consider such a union as impossible 

In this ease there is a combination of the sjmploms of two affections. 
The contractions of the i ontrieles j leld at the same time a stronif impabe 
and a very marled sound, and thev are felt widtlj over the chest. When 
palpitation is present the hand applied to the region of the heart w forcibly 
raised. Even in the alNcnee of palpitation if «c observe the patient, we 
find his head limbs and e\cn his bed clothes shaken at each contraction of 
the heart The beating of Uie artenis is often visible 


DILATATION OF OVE OF THE VENTRICLES WITH 
HYPEKTROPHIA OF THE OTHER 
The signs of this complication are — a mixture of those common to each 
affection with predominance of those belonging to the one of greater in 
tensity They are to be discovered hj comparing the two sides of iJie heart 
together In this case however the indiestions of the cylinder mast be 
taken in conjunction with those of the general sirniptoms of disease, else we 
shall he led fnto error 


DILATATION? OF THE AURICLES* 

Dilatation of the auricles is an cxtrcmelj rare disease, and it appears 
atiU more so compared with the frc<]«enej of the same affection of the 
ventricles. Sometimes we find in subjects affected with hjpertrophia or 
dilatation of the ventricles the auricles also proportionablj enlarged, it w 
however, much more common to find these retaining their natoral sire 
even in cases where the ventricles are enormoaslj enlarged Sometimes 
also I ut more rarely still the atineles are dihtM when the ventricles are of 
tlie natural sire 

Before we can judge of the extent of this effi-ction we must hive precise 
ideas rcspceimg the natural proportwa of the various eav itirs of the heart 
As far as the cowf im are concerned we must admit that they are verj nearly 
of (viualaizc, but as the parietes of tlie auricles are much thinner tl an those 
of the ventricles, the former, when simply full and not distended compose 
oah about omsthird of the whole organ — fn other wordv, the altc of the 
Buncles IS about one-half that of the vculncles. Both the aurwlci have 
the same etpacitj, althojgh some anatomists have conshlerwl the right 
•r>4«fe Thifii. ChiH»r i reurta. e<w tooiiwiu Ml if—r x. w, ma 
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krgep, no doubt misled I v the greater length of lU sinus and more es 
peciallj by the distended condition in svhich it is comraonlj found after 
death A sinnlar distention, (hough more rarclj takes place also in the 
left auricle and this accidental and temporary enlargement is sometimes so 
considerable owing to the great extensibility of the auncular structure, as 
almost to equal the size of the ventricles In order to distinguish the real 
from the iacUtious dilatation u e have only to empty the auricles through 
the vessels tlmt enter into them when in the latter case these cavities will 
immediately resume their natural size and m the former they will still 
nearly retain their acquired volume There is likewise another mark by 
which We can at once discriminate the enlargement produced by the ac 
cumulation of blood during the few last hours of life from the perma 
nent increase of capacitj of the auricles In the first case the panetes of 
the auricles arc greatly distended by the contained blood and the colour 
of this appears through the thinnest portions while in the latter the 
auricles although very voluminous are still capable of containing more 
blood and tlicir panetes remain opaque 

I have never met with decided dilatation of the auricles without some 
thickening of their walls and on the other hand I have never seen 
(htcfcenmg of their walls without an augmentation of their capacitj I 
may here remark tliat it requires much experience to ^odge correctly of 
hyj ertrophia of the auricles as owing to their great natural thinness a 
considerable increase (say double the natural thickness and the increase 
13 rarely so much) is not obvious to a person little accustomed to such 
examinations 

The most common cause of dilatation of the left auricle is the contrac 
tion of the orifice between it and the ventricle in consequence of car 
tilaginous or bony induration of the mitral valve or of caruncles on its 
surface The same causes sometimes occasion the retraction of this valve 
and consequently the permanent patency of the aiinculovcntricntar 
orifice In this case dilatation and thickening mn> arise from the mere 
action of the ventricle on the auricle I have never seen any change in 
the auricles without some alteration in the valves Dilatation of the right 
auricle is most commouly the consequence of thickening of the right 
ventricle The diseases of the lungs winch Corvusart reckons among 
the ordinary causes of this dilatation seem to me to produce in general 
merely the accidental distention above noticed 

The symptoms of this affection are obsenre AI Corv isart does not d s 
tmgulsh them from those of the corresponding ventricle I havr not my 
*clf had Jet Sufficient experience of the use of the stethoscope in this at 
fection to speak confidently on the subject I think however there can 
be little doubt that the s gns afforded by it must be confounded with 
those arising from the disease of the ventricles or of the valves of vihich 
the auricular affection is the consequence. 
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Of partial dilatation of the heart and of the induration of its sub 
stance I hare nothing to sav in this place 


PARTIAL DILATATIOV OF THE HEART* 

JI Comsart found in the person of a joung negro who died from 
saff oration a partial dilatation of the left aentrirle which was trul> 
aneunsmatical ‘On the superior and lateral part of this \cntriele there 
was a tumour almost as large as the heart itself. — The interior of this 
tumour contained several layers of coagulated blood tery dense, and ex 
actly like those found in nneunsms of the limbs The canty of this 
tumour commuTucaled with the renlncle hy a small opening, smooth and 
polished t A similar ease is cited by if Corsisart from the VuccW lYof 
Cunoi I base m>*sel£ neier met with anything of tlie kind 
There Ls another rare species of dilatation desenbed bv ilorand f a sec- 
ond cast of which was communieatcd by me to the Soc dc la Facult de 
Med 5 TIils is a dilatation formed m the middle of one of the lips of the 
mitral salve resembling a thimble or glove-fingcr projecting into the 
auricle 

There is still one other vanetv of partial dilatation of the heart, which 
I have several times met with and whieli w probably m a great measure, 
the result of original malfvrmaitan In the natural conformation of tlio 
heart the right ventnele scents to consist of iivo distinct parts united to- 
gether the one of which dcwenvls towards the apex of the heart while the 
other, almost at right angles to the former is directed to the left side 
and forwards towards the pulmonary artcrc The dilatation to vehicli I 
now allude, seemed to exist in both these divtsions while the point of union 
of the two rctainetl its natural dimensions. It is however more common 
to find the antenor or putmonary div ision of the v eninclc dilated without 
the other portion and m every ea.se of dilatation of tins ventricle, the 
former portion is alwavs more dilated than the other This dilTirenec be- 
comes still more evident when the dilatation is conjoined with a certain de- 
gree of thickening as m this cast the pulmonary portion of the ventricle 
frc<iiitnlly actjuiTvs such a dcv,rcc of firmness that its panetes do not col 
lapse when laid ojieii a thing which liardic ever happens to the lower por 
tion of the vintnele 

INDURATIO'^ OF THE HEART* 

I lave alreadv observed that, in thickening of the heart, the maseular 
milstancc pojoesses an uiiu.si]rI degree of firmness and eonststenee Corvi 
»art has seen this so great that the heart Bounded like horn when alnielc 
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and the scalpel experienced great resistance in cutting jt However, the 
muscular substance of the heart “retained its natural colour, and did not 
appear to be converted either into (he bony or cartilaginous tissue.^' I 
have never met with this species of induration, although M Corvisart has 
several times I consider it as the last degree of hypertrophia 

50FTENJNG OF THE HEAKT^ 

I have already noticed this condition of the heart In it the muscular sub- 
stance IS sometimes so salt as to be almost friable the Gngers passing 
easily through the parietes of the ventrieles Whatever may have been the 
patient’s disease the heart is rarely filled with hlood and the ventricles 
equally collapse whatsoever may be their varying thickness This affec 
lion of the heart is almost always attended hy some change of colour in the 
organ Sometimes this is deeper and even quite violet and this is par 
tieularly the case m fevers of the kind named adi/namtqiic by Pmel More 
commonly, however, the softening of the heart Is attended fay a striking 
loss of colour, so as to resemble the palest dead leaf This pale or yellowish 
tint does not always occupy the whole thickness of the heart sometimes it 
IS strongly marked in the central portions and very little on the exterior 
or interior surfaces Frequently the left venlnde and interventricular 
septum exhibit this appearance, while the right ventricle retains its natural 
colour and even a degree of firmness greater than natural Again wt some 
times find here and there spots of the natural colour and consistence in 
hearts which are everywhere else much softened and quite yellowish This 
variety of yellowish softening is particularly observahle in those cases where 
dll itation IS eonjoinctl with a slight degree of thickening It is aUo found 
Ml simple dilatation, although it is more common to find this stale accom 
panicd by that species of softening which 13 marked by an augmentation of 
the natural colour of the organ There is a third variety of softening of the 
heart, which will be noticed in another place, and which is attended by a 
pale white colour of the muscular substance In this the degree of softening 
never reaches that of frnblencss, often it is scarcclv perceptible but the 
parts are flabby, and the panetes of the ventricles quite fall together on 
being opened This condition will be noticed Tinder the head of inflam 
malion of the pericardium as it is peculiar to (hat disease 

It would seem that the softening of the heart discovered in sabjects 
whose death has been very gradual is an acute affection , it is evidently 
still more so where it exists only partially in the substance of the organ 
On the eontrarc in cases where the heart w softened and yellownsh through 
out It is probable that the affection has existed for a long time The deep* 
roloiiretl softness observed m subjects dead of fever, may, I think be com 
pare 1 to that adhesive softness of the other mascles often observed in these 
and which is also accompanied hv a degree of redness greater than 
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nataral This softcniag of the heart as \\ell as the analogous gluty cr 
fishy (gluant ou poisscm) state of the muscles »3 particularlj observable 
in patrid fevers, partjcularl) when these exhibit the phenomena formerly 
considered os maths of putridity — viz U\id mtutnesecnce of the face 
softening of the bps, gums, and internal membrane of the mouth, black 
coating on the tongue and gums, cartbr aspect of the skin, distended ab- 
domen and very fetid dejections. I cannot assert that this softening of the 
heart exists m all kinds of continued fei ers but I hai e met with it con 
stanllj m such cases as I have attended to Could it account for that fre- 
quenej of puke which exists, sometimes for several weeks in convales- 
cence from fciCM although the patient continues to regain flesh and 
vigour! 

Cases of total softening of the heirt are iisuallj accompanied by a ccr 
tain degree of tachexj e\cn when the individuals arc otherwise In toler 
able bcaltli hen such subjects are attmked with dilatation or hyper 
trophia of the heart os almost alwaj's happens thc\ do not present the 
usual swollen and liiid slate of the face obsenablc in other cases of thw 
sort 

V>hen Eollcmng exisla along witli dilatation of the ventricles, the sound 
produced by the contraction of these cavities, although loud. Is yet dull 
and without the clearness wluch attends common dilatation When it is 
complicated with hniertrophia the sound of the contraction of the ten 
triclcs is so obtuse as to be nearlj inaudible and in extreme cases the im 
pulse of Use heart is attended h\ wo noise whatever 

ATROPm OF THE HEART* 

It IS an important question whetlier the heart be susceptible of dimlnu 
tion of size and power like other musOcs and if so whether this afford* 
anj hojse of cure hy debilitating measures m cases of hypcrlrophia. This 
mneh w certain that, m cases where there is much emaciation as in 
Phthisis and Caneer the heart is generally found small Prom thw con 
sidcration I haic m manj eases of hypcrtrophia attempted the method of 
cure proposed bj V’alsaha in aneurism Almost all my patients got shortlj 
tired of the cxtitme st lerit) of tlic regmitti and alarmed bj the frequencj 
of the bleedings In three cases liowcitr I have been so far atieccsaful 
tint 1 am led to believe that this disease ls not entirely beyond the re- 
sources of art and nature Two of these were j oung women, the one twelve 
and the otlcr eighteen jnrs of age l>ot!> of whom pres<'ntcd svmptoms of 
hjperirophla m a high degree The privation of one halt of their ordmarv 
diet an! some occasional geneml and lo<nl blceilings effected the gradiiil 
diminiiiion and, cvintuallj the comilctc cessation of all their sjmptoms 
The youngest bos now been cured for four years and has lorg ago returned 
to her usual regimen The other still follows Uic piraentwl regimen and Is 
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now qmte reconciled to the diminished quantity of food Blood letting has 
not been found necessary for the last jear, and the general symptoms of 
the disease have disappeared, although the unnatural thickness of the 
parietcs of the heart is still recognizable by stethoscope The third case is 
still more conclusive, as I have been enabled to ascertam the state of the 
heart after death I shall therefore state it more particularly 
Case 42 A woman, fifty years of age, had been affected for twelve years 
with all the symptoms of disease of the heart, in a very high degree, viz. 
strong and frequent palpitations, habitual dyspnoea breathlessness on using 
the least exercise, sudden startings from sleep almost constant edema of 
the lower extremities, and bvidity of the cheeks, nose, and Iiim These 
symptoms had increased during the last year, so that she could se^cely 
move from her chair without the feeling of suffocation In t^ state I 
recommended the treatment of Valsalva which she agreed to I 
alcly reduced her aUraents to one fourth of her former allowance and bled 
her once a fortnight, either from the arm or by leeches This mode of 
treatment gave immediate rebef, and in the course of six months ^ the 
symptoms had disappeared, and, with the exception of e y 
however was not greater than it had been previously), she enjoyed a better 
slate of health than for many jears before The respu-ation was now rw 
and the palpitations, oedema, startings and hvidity of the ace a q 
disappeared After this I recommended the bleedings to be decreased in 
frequency, and I dispensed with them altogether at the end of a y^r 
abo returned gradually to her old regimen, only that now a much ^aUcr 
quantity of food satisfied her appetite She bved two jears in a state ot 
perfect health, when she was suddenly earned off by an epi emc 
Upon examining the body after death I found the heart considerably 1^ 
than the closed hand of the individual, being only about ^ ^ 

that of a child twelve years old, although this woman was five ^ 
inches m height The exterior of the heart resembled. “ 
withered apple, the wrinkles running longitudmaUy 
panctes were flaccid, but without any notable softenmg an o e 
Ihiekness I am well aware that nothing can be deduced from a «ngle 
case, but I have thought the above relation might be use u y s im 
others to prosecute this subject more at length 

FATTY DEQENERATION OF THE HEART* 

In medical writmgs we find many examples of 
loaded with fat m a surprising manner, and to which chans 
various symptoms, and even sudden death of the in m ua , 

tnbuted. H Corvisart thinks that an enormous accumuktionoHataro^^ 

Iho heart may, in fact, produce such effects, although he has mth no 
similar, or other permanent derangement, m persons whose hearts were 
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found to be much leaded m this manner I ha\e also met with a great 
many cases of hearts, overloaded in this manner, in subjects dead of Tanoas 
diseases In these the fat vras dtposited betv.een the mustular substanee of 
the hesrt and the investing pericardium, ami chieflj at the union of the 
auricles and scntnclcs, at the origin of the great vessels and along the 
tract of the eoronan arteries also along the two edges and at the apex of 
the heart Sometunes the posterior face of the right ventricle is co\erfd 
by this deposition in its whole extent a circumstance which rarely has 
place on the surface of the left ventncle. 

The fatter the heart is Uie thinner, m general, are its parietes. Some 
times these arc extrcmelj thin especially at the apex of the s-entricles and 
the pastenor side of the right ventricle On examining ventricles affected 
in this manner they present the usual appearance internal]\ , but on cut 
ting Into them from without the scalpel seems to reach the cavity without 
cneountenng almost anj muscular substance the eolumnac eameac ap- 
pearing merelv as if bound together bj the internal lining membrane In 
tliese eases the fat does not appear to be the product of degeneration of the 
muscular fibres, as these can be separateil by dissection Sometimes in 
deed, portions of fat penetrate dceplj between the muscular fibres, but, 
even in this case the distinction lietwecn the two tLssues Is still \erv 
marked and they arc confounded bj no mutual gradation of colour or 
coasistence It would seem probable from IhLs, that, from pressure or 
some unknown aberration of the powers of nutrition, the muscular sub- 
stance has wasted in proportion as the investing fat has increased It 
would seem reasonable to expect rupture of the heart from an affection of 
this kind, such an instance however has never occurred to me Very 
commonly we find in such subjects, a large quantity of fat m the lower 
part of tbo roe<liastinnm partietilarlj between the pericardium and pleura 
Thts fnt much reddenwl bj its small vessels and covered by its pleura, a* 
aumes the figure of a cock g comb and is flrnu The fat surrounding the 
heart on the contrarj us almost alwaj's of a pale jellow colour 1 have 
not observed anj more than M Corvusart any armptoms that could di 
rcclly denote the existence of an accumulation of this sort I apprehend 
it must exust in a verv great degree before it gave ruse to anv serious com 
plaint Thus « not therefore the condition 1 wush to denote bv the name 
of /'aify dtgentraUon of the Heart This latter is an actual Iransforma 
tion of the muscular sulKtatiec into a sulistanre possessing most of the 
ehemteal and physical properties of fat It Is prreuselj similar to the fatty 
degeneration of the muscles oWrveel bj Ilntlcr* and Vieq-d^Arjrt I 
have only met with it in a small portion of the heart at one time, and 
only towards the apex In these portions the natural red colour is riper 
aeiled bv a pale yellow like that of a dead leaf Thus change of structure 
appears to proeeetl from without inwards. Near the internal surface of 
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the ventricles the muscukr texture is still \cn dLstmguishahle , more ex 
ternally, it is less so, and still nearer the surface it liecomes gradually con 
founded, both m colour and constitcnce, with the natural fat of (he apex 
of the heart In such eases, houercr, e;en the portions that still retain 
most of the muscular character, uhen compressed between t«o pieces of 
paper, still grease these rerj much Thw character distinguish^ this 
species of degeneration from simple softening of the viscas I have neier 
found rupture ol the heart attributable to this change, anj more than to 
the morbid accumulation of fat It is denoted b^ no symptoms with which 
I am acquainted 

CARTILAQINOUS OR BONY INDURATION OF THE MUSCULAR 
SUBSTANCE OF THE HFART* 

I have never met with ossification of the muscular substance of the heart, 
and onlj a small number of examples of this are on record 51 Corvisart 
found, in the case of a man who died of hv’pcrtrophia of the left ventricle 
the whole apex of tlie heart, and more partially the coJumnae carneae 
converted into cartilage (Op cit ) 

Haller (Opusc, Pathol ) found in a child, whose heart was of the natural 
size, the inferior part of the right ventricle the most muscular parts of 
the left auricle, and the sigmoid valves of the aorta and pulraonaiy artery, 
in a state of ossihcation 51 Henauldin has published, in the Journal de 
Med for 181C, a very interesting case of the name kind The patient was a 
man thirty three jears of age, much addicted to study and subject to 
violent palpitations on the slightest motion “On applying the hand to 
the region of the heart a sort of motion of the ribs was felt and even the 
slightest pressure produced very acute pain, which lasted long after the 
pressure was discontinued On examining the body after death the heart 
was found extremely hard and heavy On attempting to cut the left ven 
tncic great resistance was found, owing to the total conversion of the 
muscular fibre into a sort of petn/jction, having in some places a sandy 
character, m others a resemblance to saline crystallization The grams of 
this species of sand were very contiguous to each other, and became larger 
towards the interior of the ventricle They were eon tm nous with the 
coTumnae carneae, which were themselves converted into a similar Ruh 
stance, but still retained their original form, only much enlarged Some of 
these Balmlous concretions were of tlic size of the point of the little finger, 
and resembled small stalactites shooting m different directions. The veil 
tncle was thickened The right ventricle and great arterial trunks were 
sound. The temporal and maxillary arteries, and also a part of i»th the 
tadial arteries were owified “ 5S’’c frequently find on the interior surface 
of (he ventricles, especially the left, cartilaginous scales eontmuoas with 
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the lining membrane and apparenU) deposited between it and theiauscnlar 
substance ol tbe 1 cart These arc penerallj small I ha\e neeer found 
them ossified 

OF CARDITIS* 

Inflammation of the heart is a rare affection and is conjye<iuentlr icry 
imperfeeth known both in a practical and pathological siew There are 
two \arietic3 of it, the general, or tint affecting the whole heart, and the 
partial or Uiat confined to a small extent of it. There perhaps does not 
exist on record a satisfaetorj case of general inflammation of the heart 
cither acute or chronic The greater number of ca^es so called and partieti 
lari) those giscn bj M Cirvisart are evident Ij imtanccs of Pencanbtls at 
tended b> that degree of discoloration of the heart which wc aliall find fre 
qncntl> to accompany tint affection ^othl^g proses that the paleness of 
the heart in such cases is the consequence of inflammation The affection 
generally increasca iwth the redness and dcnsitv of the parts which it 
occupies, — but the discoloration in the eases alluded to w conjoined, in 
general with a perceptible softeniig of the heart It is further ohseri 
alle that, in these cases pcnearduim was filled with pus while not a 
particle was found in the substance of the heart itself, now pus must be 
considered os the most unequivocal indication of inflammation. The onh 
case which I have met with of general inflammation of the heart possessing 
this unequivocal mark is noticed hj Week cl in the Mem de I’AcaiL dc 
Berlin But tins case w described with so little precision as merclj to 
prove the possibility of the fact an I affonls no help towards a general de- 
scription of the disease 

Instances of partial inflammation of the heart, charaefcrized bv the 
presence of an abscess or ulcer in its parietes are much more common. 
Bonclus has recorded a good many such cases m hw Seiiulchretum I have 
only met with one instance of the kind In this (in a child Iwche jears 
old) tlie abscess was situated in the panctos of the left ventricle and might 
have containwl a filbert it was complicated vvith pcncarditfs In another 
case of a man of sixty jears old I found an albuminoas exudation of the 
consistence of boiled white of egg and of the colour of pus deposited 
among the muscular fibres of the left ventricle The patient liad presented 
symptoms of an acute inflammation of some of the thoracic vt-seern, without 
precisely indicating its site Orthopnoca and a feeling of inexpressible 
anguish, had been the chief gymptoma 
Ulcers of the heart have been still more frequently observed Ilian ab- 
scess they have Ixin met with in iw external and internal mirfacc t AH 
the cases, however tccordcvl under this name are not quite correctly desig 
natciL In the StpuUhrflum we frequcally find a case of pcncardiln. 
attended with a rough and uneven psiudo-meml ranous exu lation miitaken 
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for an nicer of the extenor surface of the heart This has been noticea bj 
Morgagni (Epist 20 and 25) That trae ulcers of this sarfaee, hoirever, 
have been observed, is beyond doubt A case of this kind is described by 
Olaus Bomchius in the follow mg words Cordis extenor caro, pro- 
funde exiesa, in lacmias ct \illos cameos pulrescentes abicrat/'* and 
similar eases arc recorded by Pejerf and Graetz J Ulcers on the interior 
surfaces of the heart arc perhaps more common than on the external, or, 
at least, there arc on record a greater number of incontestiblc examples of 
the former Bonetus, Morgagni and Senac have collected a great many of 
these I have myself onlj met with one case of this kind The nicer was 
on the Internal surface of the left ventricle, and was an inch long by half 
an inch wide, and was more than four linos deep in its centre This pa 
tient had laboured under hiTicrtrophia of the left ventricle, which had been 
recognised before death this was occasioned by rupture of the ventricle 
This terrible and, fortunately, very rare accident, is almost always the 
result of ulceration of the ventricular panctes Morand has collected 
several cases of this kind in the Slem de I’Aead dcs Sciences for the 1732, 
and Slorgagni has described a similar instance — {Epist 27) 

Uupturc of the heart from violent exertion, without previous ulceration 
is much rarer still, and the number of mconteslible examples of this is 
verj small Several cases, recorded as such, arc so imperfectly described, 
as to Jeav c a doubt w bother the alleged rapture miglit not hare been rather 
the consequence of the incisions of an inexpert dissector The Iiest authenti 
cated examples of this kind of rupture are those given by tialler (Elcm 
Physiol ) and Morgagni {Epist 27) 

It IS surprising that the great thinness of the parietes of the ventnclcs, 
m the cases of accumulation of fat, does not give rise to rupture more 
especially towanls the apex and posterior part of the right ventricle This 
is, however, so far from being the case, that ruptures of the right ventricle 
arc much rarer than those of the left and that, in this last, the rupture, 
when It occurs, is very rarely towards the apex 
M Corvisart has given, for the first time, examples of another species 
of rupture of the heart, of a less certainly dangerous nature, — that, namelv, 
of the tendons and Ueshv pillars of the valves § 

In the three cases related by him the rupture appears to have been the 
consequence of violent ofiorts in lifting great weights, etc. A sudden and 
very intense feeling of suffocation was the immediate result of this acci 
dent, which terminated m exhibiting all the iwual svmptoms of disease of 
the heart I shall have occasion to notice in a subsequent section a case of 
the same kind, only produced, apparently, b> ulceration of the tendons 
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ta Ihe prcwnt oC o«r knowledge it a impossible to oscertim the 
exstence of cither an abscess or ulcer of the heart. 


OF CAKTILAQISOUS ANO BOVY /NfXJRATTON OF THE 
VALVES OF THE HEART* 

The mitral and sigmoid valves of the aorta arc subject to become the site 
of cartilaginous or bonj productions, which increase their thickness, alter 
their shajie, and obstruct, Bomctimes almost totally, the orifices in which 
they are placed. The tricuspid and sigtnoid valves of the pulmonary artery 
arc much less subject to these alterations, although they arc not quite ei 
empt from them, as Bichat thought. Morgagni found (EptsL 37), in the 
case of on old woman, l«lh these partially indurated He likewise found, in 
a joung woman, the sigmoid valves of the pulmonary artery agglutinated 
by means of a cartilaginous induration, partlj ossified, so as considerablj 
to diminish the diameter of the artery XL Corvisart has twice met with a 
cartilaginous induration of the base of the tricuspid vahe, and I have 
mjsclf sometimes obscrvTd slight cartilaginous inerustalions, both at the 
base, and on the points of this valve I am not, however, aware tliat any 
one has found these indurated portions completely ossified, nor do I be 
lieve that the induration has ever been so considerable as to occasion a 
serious state of disease For these reasons I shall confine mj remarks to 
the valves of the left vcnlnelo 

The cartilaginous induration of the mitral valie » sometimes confined 
to the fibrous bands found in its base In thw cjlsc jl has the appearance of 
a verj smooth, though unequal roll, lessening the orifice in which It isaitu 
ated This somctinies has the consistence of jicrfcet cartilage, sometimes 
only tliat of imperfect cartilage Similar incrustations sometimes are met 
with in other parts of these valves The bon> indurations pr«ent th« same 
charaettrs as to situation and inequality of thickness Though formed in 
the interior of the VTvlve. the> often project from it quite unrovered The^e 
ossifications are never perfett bore , they are n hi ter and more opaque, more 
fragile, evndentlv contain a greater proportion of phospbat of lime On 
this account thej have been frequentlj namet! ttonn or In fact, 

they frequently lienr a striking Tvsemblanec to small pieces of none, of 
very irregular surface, recent Ij broken When they arc situated in the 
floating cxtrcmUirH of the valve, these arc aomclimcs unitetl together, so 
as to reduce the orifice to a men, slit, which will, sometimes scarcely ad 
mil the blade of a knife or a go»»»e-i]ulll 5i Corvusart found the orifice 
between the auricle and ventricle rednecd to a channel three lines wide, and 
bent like the eanaiis caroticus, from the thickening of the ossifini mitral 
valita. Sometimes though rarely, the tendinous cords of the mitral valre 
are affeclMl in the aame manner, and i! Corvtsart in one ease found the 
nholc of one of lU pillars ossified, 1 
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The ossification of the sigmoid valres of the aorta may commence, like 
that of the mitral, in their base of their loose edges, — and mneh more fre 
quently m one of these situations than in the intermediate jsortion "When 
m the loose extremity, the ossification seems most frequently to originate 
m the small tubercles knovm by the name of the Corpora Sesamotdea 

‘When the ossification is confined to the floating edge of the valves or 
when the base though ossified is little thickened, the \ahe maj still per 
form its functions, proiided the middle portion of it be still sound. But 
when the ossification is extensile the valves grow together, and get jo 
curvated, either towards their concave or convex side, so as to acquire the 
appearance of certain shells In this stale they arc immoveable, being 
citlier fixed on the side of the aorta, or in the orifice of the ventricle Very 
frequently, of the three valves one is bent m a direction opposite that of 
the two others. In one case M Corvjsart fonnd all the three valves ossified 
in their closed position so as to leave merely an extremely small sbt for the 
passage of the blood The evil of this was partly obviated by one of the 
valves, although ossified and very thick still retaimng at its base, suf 
ficicnt mobilitj to allow an increase of one or two lines to the orifice during 
the action of the heart 

The symptoms of ossification of the mitral valve are somewhat different 
from those attending the same affection of the sigmoid According to if 
Corvisart the principal sign of the former lesion is "a peculiar rustling 
sensation, perceived on the application of the hand to the region of the 
heart ” I have often noticed this symptom, which is very readilj reeog 
nized after being once perceived although it is difficult to give a descrip 
tion of it The nearest idea I can give of it m by comparing it to the 
purring of a eat when pleased The same sort of quality w said, by 31 
Corvisart to exist m the pulse, which, he adds, is weak, but without hard 
ness or fullnc&s To these symptoms may he added those charactenslics 
of hjpertrophia and dilatation of the left auricle and whole right side of 
the heart, which usually follow the affection of the valve 

I must confess that I have never perceived the peculiar character of the 
pulse described by 31 Corvisart , and that I have frequently found want 
ing the peculiar vibration in the region of the heart m cases of undoubted 
disease of the valves I believe the latter sensation is only perceptible by 
the hand when the contraction of the orifice is very considerable In os- 
sification of the sigmoid valves several signs deduced from the state of 
the circulation arc given by 31 Corvisart, but the whole may he reduced to 
the pwmng seasation above mentioned, 

Since I have used the cylinder I have only met with three cases of os- 
sification of the mitral valve accompanied by the purring sensation, and 
only four cases of the same affection of the sigmoid in a slight degree, and 
unattended by the purring In companng these, however, with the nn 
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io the parietes of the heart or \caNcl in ^vluch it is contained. Sometimes 
this lajer is thicker, and, in thw case, especiallr if the subject is droiaical, 
it ts semi transparent and tremulous like jcllj . 

On the other hand, the polypi of more ancient formation are of a much 
firmer consistence, and adhere more or Ie» strongly to the parietes of the 
heart In the tentnek-s and auricular amuses, this adhesion is partly 
caused, no doubt, bj the mtcrtcxturc of the concretion with the columnae 
camcac, but, cseti here, the principal part of the attaclunciit b independent 
of anj mechanical structure of the parts These concretions are of a more 
distinctly fibrinous texture than are the recent fommlioas or the buffy 
coat of the blood, and thf> arc, further, of a pale flesh or slight violet 
colour, while the more rciH-nt are, os already mentioncti, of a white or yel- 
lowish colour 

These ancient concretions arc found most frequently in the sinas of the 
right auricle, and in the right scntncle 'When in the former, they com- 
pletch obstruct its cavity, but in the ventricle they only double in thick- 
ness its )»arietes (thereby lessening its cavity ) and olutruct the descent 
of the tricuspid vtiIvc In this rase, one may remove all the loose coogulated 
blood without injuring the concretion , it is even {xissible that this might be 
inLstakcn for the natural boundaries of the cavity 

The columnae cameac to winch these concretions are attached, arc com- 
monly perceptibly flattencvl, a ctreumstanee which, of itself, would prove 
their formation to be anterior to death JI Corvmrt was the first, as far 
as I know, to observe tins flittening of the columnae , in the case noticed by 
him they were quite effaced 1 hive not met with any caw so strongly 
marked as tins, but it is by no meins rare to find caws wherein the thing 
IS very perceptible 

There w still a third species of concretion, evidently more ancient tlian 
those just dc3crib«l, — of a formation, pcrlmps, several months anterior 
to the patient’s death These arc found adhering to the parietes of Utc 
heart, sometimes so firmly as only to be detached by scraping with the 
scalpel Their consistence is less tlian that of those jast noticed ; iicing not 
at all fibrinous, and rewmblmg rather a dry friable paste or a fat and 
somewhat soft chct>w They have lost the scmltranspnreney of recently con- 
cretetl fibnne, and resemble m cv*rry n-spoct those layers of decomposed 
fibnne met with in false aneurisms. I have only met with eoncrclions of 
this kind in the auricles 

OF EXCRESCENCES ON THE VALVES AND INTERNAL 
PARIETES OF THE HEART* 

There arc two very distinct varieties of this afTcction The first 1 as Iwen 
desenbet! by 31 CkirvUart under the name of Krcresetncit of the Xahtt; 
the oth er, which does not appear to have been hilberto dewrified, I shall 
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, f ercmccncc The first kmd might \ery 

Dolite trader the name of g „ch asthej areextremelj like Marts 

be named uart> excrescence, generation Like these, 

cspeciall) those of venereal resemble small elierrics, m their 

the excrescences m the heart so elongated into the form 

tom and tuberous surface, at „ so short and so 

of a amaU chnder or eord, and, are sUnalcd 

crowded together, as merely to gne o ,^ouetcr, they arc cither iso 

a rough or mgged snriaee, f attached border of 

hted or ranged m a single line along 

Ihcs-alvea 1 andhardly 
of these excrescences is sometimes w u ^ ^ 

-30 opague, more commonl> J like venereal warts 

reddish or light violet colour Their texture . 

onlj of someivhat less firm TJ ^nly separable by incision 

subjacent parts , sometimes so strong y -„pine The \enereal origin 

more commonly thc> are easily Comsart appears to me \cr> im 

of these excrescences, entertained bj i frequency of venereal com 

probable, when we consider their ran y ,i„ m individuals who m all 

plamls, and when we meet with ^ the remote cause of 

probability, never had this disease a e explicable 

these bodies the manner of their formation appeared to 

In deiscclmg the more voluminous excrescences ^ has al j 
me tliat their texture has home a centre a 

compact polypous concretions e^en found a very small. 

Mokt or sanguineous tint, and ^metim ..rcumstances I am led to 

but distinct, coagulum of blood From , organized by the same 
believe, that these excrescences arc merelj P ^ ^ncs into true ad 

process which transforms the false albuminous membranes 
vcntitious membranes, or into cellular su s an _ ^ excrescences 

In like manner as M Corvisart, I ® ^w^j^pid, and sigmoid vaUw 
m the following situations, viz the mi , j^g especially the left 

and (much more rarelj ) the interior o the 

In general they are more common m formation of these eicrra 

heart I inaj here remark that the vie itkcly to occur but in sub 

ccnccs, given almvc proves that thej are ”” . ^ heart or large ves- 

jeets alresdj affected with some serious olace which must render 

sds, a circumstance, as wc shall _ notice of a ease of this 

their diagnosis verj difficult I r cases onut several of the syinp- 

alfcelion, I shall, as m many of the another part of this 

toms with the intention of again noti g 

workl , . w _* commg mto 

Case 43 A man, aged thirt> five, at dyspnoea and violent 

ho^.ita\, had b«n affected for fire niontta ^ , i,„g, from sleep. aii<l 

palpitation, OP making any considerable caertion atari. 



occasional spilling e{ Wo<k! For a lew <ii 5 s past he liad Uboisrcd nn4« 
a scicre diarrhoea Hu countenance vrus tranquil, with some colour, the 
pulse small, hard, and teguhr, and tho respiration opprcsswl The action 
of the heart was not quite regular, but there Mas no distention of the jugu 
lar s'cuis This patient died on the third day 

Tic pericardium contained half a pint of scruni The heart was double 
the sire of the patient's fist The nght veiilncle mtis rcry large, its panctes 
being at least four lines thick and its colomnae Ten large The tricuspid 
salres, and the sigmoid of the puhnonarj artcrj, were of a deep \io!et red 
colour The right auricle was sound The left ventricle seas one Ihinl 
Larger than natural and its walls were sir lines thick, and its columnae lery 
thick One of the tendons afllrcd to the edge of the mitral inlie was rup- 
tured alwut Its ruddle This rup'iire appinrcd to have been the consc 
quence of pmgressne Masting of its middle pari, and one of the olher 
ttndins of the same valve was unequally evtenusted, but still whole The 
wlol floating Iwrdet of the mitral valve was covered with small cvcrc^ 
evnees such as I have described varying m sire form and consistence 
Mtogether they gave to the valve a thickened and fringed appearance 
The sigmoid valves of the aorta and the lining momhrine of this arlcrv 
were evtreineb red, and exhibited in this respect a striking contrast with 
tht inner membrane of the ventricle Tlic whole inner surface, and indenl 
the whole panetes, of the left auricle were of the same re<l colour, and 
alxivc the opening of the left pulmonary veins, and about two lines from 
the auncuTo-vontricuhir opening there was about an inch square coainl 
with a congeries of eicresccnces similar to Ihoso on tho mitral valve and 
veri firmlj nttsehed The muscular substance of the heart was of moderate 
firmness The pleura contamcil about a pint of strum on csrh aide The 
lungs vvere sound 

The ghbuhr excrttctnrts have a quite different api»enrance from llios-* 
just desenUd resembling little balls or ejsts, of a spherical or oval shipt, 
and of a sire from that of a pea to a pigeon’s egg The exterior surface of 
these Is «j«nl smooth, and of a jcllowvsh white colour, and the IhiekiMsei of 
Ihcir parictes is v cry uniform, being never more limn half a line TIic sul»- 
stinee composing Ihcir panetes w opaque and very similar to that of 
nneicfll imlvpi, its ronswience lacing firmer than Ixillcd widtp of egg The 
inner mirfnee of the'*e panetes (the cyst) Ls not so smiwtli as the exterior, 
and It appears to lx* coraposctl of a softer substance which occasionally has 
the appearance of pass ng gradually into the matter eonta!ne<I within it 
Tins TnattPT may exist in three different stairs all of which may W found 
fn CAc aame sufijeef 6af I’n ifiitcrcnt cysts. These arc, ifrst, a fiquuf rc 
semllmg l alf-coagulvtcil Hood, only turbid as if intermixed with *ome 
insoluble powder and sometimes containing a fiw clots of porfivtlv foagu 
latcil hlooii, second, a more opaque matter, of a pale violet ftiloiir, of a 
pultaecotts consistence and very like tie lees of wine, and llitrd, yellow 
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jsh, opaque fluid, like thick pus or thin paate I ha\e only met with ejsts 
of this kind m the ventricles and auricular sinuses They arc found as fre 
qaentl} in the rigjit as left side of the Jieart, generallj near the apex of the 
ventricles, and always adherent to the walk of the cavity They are at- 
tached by means of a pedicle which is often so slightly connected wnth the 
columnae carneae as to he dctaclicd from them vnthout being ruptured 
This pedicle, altiiough forming part of the excrescence rcsonihles the com 
mon polypi more than the other portions and seems as if it were of more 
recent formation and less perfectly organized I have never found these 
bodies more organized than 1 have described and I have considered those 
containing clots of blood as the newest those containing a fluid like the lees 
of wine as next m order and those containing a punform matter as the 
most ancient I have met with these excrescences in subjects dead of dif 
ferent diseases, but all of whom had remained in a dying state (agonic) 
for several days or even weeks 

The only case that I have met with m medical wTitings which seems to 
me to agree with the above description is recorded m the Vtscel A’ntur 
Cunos The affection ncvcitheless does not appear to be extremely rare, 
as I have met with sev era! cases of it 

OF THE RED COLOUR OF THE INTTERNAL MEMBRANE OF 
THE HEART AND LARQE VESSELS* 

In examining dead bodies we frequently find the inside of the aorta and 
pulmonary artery uniformly rcddenwl, as if stained by the blood they con 
tamed This colouring is of two kinds, — either bordering on scarlet, or 
Violet The scarlet colour has its scat exclusively in the inner membrane, 
as when this is removed, the tunic benealh is found of the natural colour 
Tim colour is quite uniform, as if painted, without any trace of vascularity, 
only somctimts more intense in one place than another Sometimes this 
stain diminishes progressively from the origin of the aorta, but frequently 
It terminates quite abruptly with irregular edge? Sometimes in the mid 
die of a very red portion we find a circumscribed spot retaining tlie natural 
white colour, like the whiteness produced by pressure with the finger on an 
erysipelatous skin The origin and arch of the aorta are the sitnations 
most commonly reddened, and, with them the sigmoid and mitral valves 
When the pulmonary artery is affected, its v'alves as well as the tricuspid, 
arc commonly m the same state The lining membrane of the ventricles 
and auncles w frequently colourless when the valves arc deeply stained, 
not infrequently, however, the auricle participates in the affection, but 
scarcely ever the ventricles This redness is attended by no sensible thick 
cniag of the part, and n entirely disappears after a feu hours maceration. 

AI Corvisart has slightly noticed this affection and has avovved his ig 
nonincc of its nature and cause Franck, who has observed it through the 
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whoJc trad of Ihe artenis, considerwl it as the caiisc of n particitlar and 
unifonnli fatal fcrer o\Tn ol«mations are far from leading to the 
same t«viU although I eonffsa in%s».lf ignorant of the nature of tU» at 
fection The most nstural idea respecting it is that it u the resalt of in 
flammation But mere reflness, without thickening of parts docs not rafti 
cienlly elnraelcnse this state while the ahnipl termination ami wart 
circumscription presented hj the rwlncss in certain eases seem not easily 
to accord with the nature of inflammation On the other hand, it maj. In 
deed tic said that in the scrmis and mueotis memlirancs tha sort of redness 
hj stains 1.S more charactcrLstic of inflamimtion than the mere sanguineous 
infarction of the capillaries, which might take place either at, or after, 
death The followinR w an eiample of this affection 

Cose 4-1 A soung woman fresh-coloured and plump catno into hospital 
complaining only of inlen.se headache of three dajs duration At the 
end of two daj's the dusease assumed the appearance of acute hj drocephalas 
the pulse being very slow >erj regular and of moderate strength The 
cerebral sjmptoms increasing rapi IK tlas patient died at the end of ten 
dajs from the msasion of the disease alter the application of the usual 
measures and particular^ the rmplomient of a great numWr of general 
and local bleedings indicited bs the Molencc of the headnchc hor two 
days before death ihc pulse became more frtijucnt hut not stronger, nor 
more irregular On examining the IksI^ besides the lij drocephalus there 
were found tubercles in the lungs targe tuberculous ulcerations in the in 
Icstmes, extensive cmiihv semn in several ivjrlions of the mucous cost of 
the intestines, mie<pii\oca1 marks of confirmed lacs and finall>, a very 
intense redness of all the vaKes of the heart the aorta and particularlv of 
the pulmonary artery 

One of my pupils m forms me that he found In an aorta inlcnseK ml 
dcncsl, Rome small purulent collect was, rest milling miliarv postnh's situ 
ated between the intemsl and middle coats This however must haveliecn 
the consequence of disemie of the mid He coat itsdf as we ran hardly sup 
pose that infiammation of the internal coat would tcrminste in suppuration 
of its adherent surface I do not, however menu to dvny the pirwil dity of 
inflammation of blood vciwel*. On the eontrarv I think it probable that 
the aflrcction we have been dewnbing is of this nature, and I would be 
disjioscvl to consider the vnrvou* concrttious of I alreadv^ mentmueil 
for example, those which proilnce ohhtrratioii of veins and the wartj 
exereseences, iw the result of inflammation 

The aeeond apcciex of reilnexs of the large v easels has n quite different 
appearance, being tit pbee of a bright nxl of a riolcl hue It is also 
usually extended at the same time to the aorta lulmonaty artery valves, 
surteles and ventricles. This vanet> w not so exactly eonf ne<I to the 
Immg laenil mne as we find the muscular sulstanee of the atiriclf* ani 
ventneles, and even the fil rmous roat of the aorta an 1 pulmonary artery, 
IK6] 



pirticjpatjnf? in if, at Jmt partiaJl^ I h&\e found this varictj of colounng 
m subjects dead of putrid fevers emphysema of the lungs, and diaease of 
the heart All these nidn iduals had remameil long m a moribund con 
dition, Mith sulTocation, and I base thought that theiiolent tint was deep 
in proportion to the intensity and duration of the latter symptom From 
this circumstance I am di'iposed to consider this condition of the tessels 
as the effect of deranged circulation and congestion of the blood m the 
capillaries, being analogous to the In id hue of the cheeks etc observable 
m persons dead of disease of the heart It is m fact, an effect of death, 
or at most produced m articulo mortis 
I would here big to observe, that it is often difficult to distinguisli mere 
congestion ol the capillaries from actual inflammation The distinction, 
however, is of great importance, both m morbid anatomv and practical 
medicine, the more so, as Iioth these affections may evist simultaneously 
In proof of this 1 may refci to the control ersj that has for some time ex 
isteil respecting the condition of the mucous membrane of the intestines 
in fever 

I am far from denying the mfluonee of irritation, ulceration, aphthae, 
and coiisequcnt inflnmmatton of the intestinal tunics in continued fevers, 
and, although they have been more or less noticed and appreciated in all 
ages II IlroussTis has truly benefited his profession by calling the at 
tention of practitioners more particularly to them and by showing the in 
jurious error of former periods m w ithholding the emploj ment of general 
and local bleedings in fevers But v\c should fall into as great although 
an opposite, error if v\e concluded that all continued fevers depended on 
the intestinal irritation that accompanied them and that ever> kind of 
redness observable in them after death indicates a disorder requiring 
venestction for its treatment The mucous membrane of the stomach and 
bowel Is naturally pale onlj in persons of pale skins, its degree of colour 
maj ho judged of by that of the lips mouth, arras and vulva m different 
individuals. Ao one will set dowm the livid gums of a dropsical or 
scorbutic patient, or the swelling and blueness of his hands and feet, to 
inflammation or think of treating these affections by blood letting Now, 
m rasnj eases, I concene, the redness of the luueous coat of the intestines 
has much more relation to this passive congestion than to inflammation 
If, then such appearances (as is most probable) only took place in such 
subjects, at the same time ns the In idity of the face and of the dependent 
parts of the bodj — that is to say, some dajs or hours before death, it 
would be absurd to look to such condition of parts for the cause of the 
fever, — ^more cspcciall), as we often find m such cases, traces of as 
great or greater disorder in almost every texture of the body For ex- 
ample — the skin is dry and harsh, the lips gums and lining membrane 
of the mouth are swollen soft and chopped, the membranes of the bram 
arc gorged with blood and containing scrum, the lungs are cfiargcdl with 
(3<iri 



a scro-sangujnolcnt th« nuicoiis lULnibrane ot the bronchia ts too* 
len and of a Tiolet hue, the heart is flaccid, liaid and s<)ft, the Moml fluil 
and imperfectly coagnUble, the linnin membrane of the arteries or aeini 
Inid as if iitatncd h^ blood , the ninwles fishy (iHitss».ux) , the spleen cn 
larged, the capillaries of almost oer\ organ and of tlic surface, gorged 
vnth blood , and lastly the mte^tincH are lu the same state, and their lining 
membrane hvid uUcrated and tfnckenid m dnerse xdaces — \o«, to which 
of these affections shall wc attribute the disease T All are posterior — often 
man} da} a — to the fcacr Is it not therefore more rational to consider, 
that none of these local lesions art, the cause but that as in smallpox and 
meflslca some unknown cause acting gene rails on the s}stesn, had produred 
Iwlli tlie feser and tht local a ffsction-s— whether active or passive — which ec 
companj or follow itl 

In the very case where I lure exww simultaneously aphthae and cxulfcm 
tiona m the intesiinal tunics and redness lindit}, and capillar} congestion 
of the mucous membrane we ouglit to conclude from analog}, that the two 
former states are the result of inflammation active or passive — and the 
three latter the result of debility of Uie circulation m the capillaries, that 
the first luav require venesection but Uiat thw very means, came<J to too 
great lengths mav give nsc to or increase the lost by Increasing the gen 
eral dcbilit} Tin. hactnale nests and blood fluxes which occur sometimes in 
continued fevers ought rather in m} opinion, to be attributed to purely 
passive congestioMs of the capillaries than to inflammation In the in 
stance just roentitmcil we find the whole of the intestinal tunics in the af 
fected part tingeil with blood and siflcnnl without nnv notable increase 
of thlclcncs-s of the part while inflammation of every mucous membrane 
uniformlv increases Iioth the llmkncvi and density of the part Wc mav 
farther add the fine olrvcrvation of Richat that, of any morbid affection, 
inflammation has the least tendency to propagate lUtlf by contiguity, cs 
pccially in membranous parts Peritonitis and dysentery leave ontoueheil 
the muscular coat of the intestine but the Iicldity consequent on fatal 
fevers often extends to the whole three tunics 

OF MALFO^\fAT/OV OF THC HEART* 

There cxLst two varieties of unnatural romnui meal ion l>ct»een tic 
eavitit*s of the heart vu the jKrforation of the septum of the ventricles 
and the continued patency of the foramen of Itotallus The first variety 
w very rare, there lint g not more than five oc six instances of it on record 
In all these tie unnitural aperture was smooth, evidently very ancient. If 
not eongcnitaV The continued patenrv of the foramen of Itotallos is much 
more common ‘>ometimrs this w prwhieisl by the Imperfect iinhm of the 
two plates of the foetal vah e, so that a probe, or even n female sound can W 
passed obliquely from one auricle to the o'hrr This eomliUon of jarts Is 
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not very rare, and docs not appear to be productive of any )and of incoa 
venience In other cases wc find the foramen continue conitantlj open so 
as to admit the finger I have mjseJf seen it sufficientlj large to reecne 
the thumb It is commonly behoved tliat this species of roalformatiOD is 
always congenital, but from some cases which I have met with, 1 am dis 
posed to bebe\e that such a perforation may be produced by an accident, 
or, at least, when such a condition of parts exists as above described, that 
a blow, fall, or violent exertion, iiia> cause the dilatation of the obbqne 
openuig, and its progressive enlargement The liistoo of several cases on 
record, especially of some of M Cor\ isarl 's, would seem to countenance this 
opinion, since, m several of these, the individuals had enjoyed good health, 
without any symptom of diseased heart, until thej had experienced some 
of the accidental causes above mentioned 
I do not know that any of tliese unnatural communications have existed 
w ithout consequent thickening and dilatation of either the whole, or part of 
the heart, especially the right side The symptoms of the latter affection 
are, consequently, combined with those of the former These are prin 
cipally the four follow mg 1, a great sensibility to the impression of cold , 
2, frequent famtings, 3, the respiration more constantly impeded than in 
most other diseases of the heart , and 4, a violet or hlueish colour of the 
skin much more extensile than that in any other disease, and, sometimes, 
even general This last sjTuptom has been named by several authors the 
blue jaundice, or the blue disease On the other band, all the above men 
boned symptoms Jiavc been found to exist in subjects who had no other 
malformation than the continued patency of the foramen of Botallos, and 
still more so m those cases where the pulmonary artery was found to origi 
natc in the left ventricle, and the aorta in the right, or where the latter has 
opened at once into both ventricles In some diseases of the lungs, es- 
pecially emphysema, the blue colour of the skin is sometimes quite as in- 
tense and ns extensive as in the case of malformation of the heart On the 
other hand, the foramen of Botallus has been found dilated very consider 
ably, without there being present any degree of Iividity except on the face 
and extremities The ease of dilatation noticed by myself, above mentioned. 
Was of this sort 


DF DISPLACEMENT OF THE HEART* 

The heart, although retained in its place by the diaphragm, large vessels, 
and peculiar structure of the mediastinam, and, still more, by the constant 
state of plenitude of the chest, may, iic\ erlheless, m certam cases, be thrown 
to the right or left by a solid, liquid, or aeriform effusion into either sac 
of the pleura, by extensive tumours m the lungs, and, as we have already 
seen, by emphysema of this organ In like manner, a tumour in the su 
penor nicdiaslmum, or a largo aneurism of the arch of the aorta, may press 
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It (lo%Tn'warf^ so that that part of Iho tliaphrafrm on ■which it 
project into the aMomcn Somehmrs even tins depression has taken place 
without any tistblc cause m which case the affection has been Rawed bv 
some authors prohipiu.! ol the heart. 

These varioia kinds ot dispUccmeul produce no perceptible jncen 
vuaienee when they exist m a slifjht decree, when more tnarkod, thevriay 
produce bid effects, hut m this case thev are Ihcmsches consequences of 
lesions much more serioiis 

CHANCES PRODUCEP DISEASES OF THE HEART IN 
THE TEXWRE OF OTHER ORQANS* 

On cxamininR the tiodics of j irsons who base fallen victims to orRamc 
affections of the Jiearl bcMcics the organic lesion and the serous effnstons 
which almost alwns's accompany jt we find all the marks of congestion of 
blood m tbo internal capillaries The mucous membranes, especially thwe 
of the stomach and intestines arc of a red or violet tint, and tlie liver, 
lungs, and capillaries situated beneath the serous mucous and cutaneous 
tissues are gorged with blood The augmented colour of the mucous mem 
branes s'ancs much in degree and extent. Somi times it is olwersed only 
here and there under tlu form of small points or specks, diasemmated oier 
the aurface of the membrane at other times it oeeupics the whole extent 
of the surface aiul has tlte appearance of being attended b> some swelling 
of the part These two latter appearances are aomctitncs so considerable 
that, if we looked to them mereh without examining the condition of the 
heart and without reference to the bwtorj of tie patient (who had licen 
found capable of taking into his stomach wine and other utimnHnt matters 
without expeneneiog any pain e\en up to tlje period of his death), we 
might lie ttmpteil to believe thst the fatal disease had been ft violent In 
fiammation of the stomach and l>owrls In fact, the degree of rednevs of 
the membrane# oKsened after diseases of the heart, ls often much more 
intense ami extensile than is found after true inllammsUon of these part* 
os, for example in dysentery a fact, among many others, suflirienfly 
proving the insufficienei of mere redness to charaejertse infiammationo/thc 
roueous nembrane of the intestines 

JjancLsi and Senae, afiir Ilildanus, eomtidcr gangrene of Uie limbs, a* a 
consequenee of disease of the heart and large vessels The late ^f Giraud 
was of the same opinion and since his time many practitioners have eon 
Bideml Uie gangnne of old pereons as usuallv caused bi oasificafion of llic 
anencs. SI Contsart justly doubt* whether in mieh cases there is anr 
Ihjpjr e*lic> bw) jwrre nwawdexjc? £>! IwJrpewcIcnj thvaf'jt*, awd } ihi/A that 
the aingle ctreumstanee of the rarity of the «ivinta neons gangrene of the 
limbs, romparnl with the frequency of disease of the heart and nssifleatiMi 
of thi" arteries. Is anffieient to render the thing quite improbable This i» 
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equally the ease with the notion of Testa, that ophfhahnn, and sometimes 
(he loss of the eje, maj he ranged among (he consequences of diseases of 
(he heart • 


OF THE CAUSES OF DISEASES OF THE HEARTf 
The causes of diseases of the heart are, like the diseases themscltes, 
sanous m (heir nature Ossifications are the result of some aberration of 
(he process of ttssutulaUon irliich is not easil} understood I hare already 
stated opinion respecting the origin of (he cxercsecnccs on the sulres 
The dilatation and thickening of (he \entricle3 diseases of much greater 
frequenej, also mas arise from numerous causes, hut these arc in general 
more casilj traced to their effects, than the former All diseases which 
gne rise to severe and long continued dyspnoea produce, almost nccessanly, 
hj-pertrophia or dilatation of the heart through the constant efforts the 
organ IS called on to perform in order to propel the blood into the lungs 
against the resistance opposed to it b> the cause of dj spnoea It K m this 
manner that phthisis pulmonalis, empjema chrome peripneumony, and 
emphj’setna of the lungs, act in producing disease of the heart, and that 
those kinds of excieise which require great exertion and thereby impede 
respiration, come to he the most common remote causes of these complaints 
On the otJier hand, it is found that diseases of the heart on the same 
principle of mutual influence, giie rise to several diseases of the lungs 
The} arc thus among the most frequent causes of oedema of the lungs and 
haemopt 3 ‘sis tVhen, howerer, diseases of the hesrt are found to coexist 
with chronic pleurisy, phthisis, emphjscma, and, in general, «ith chronic 
disease of the lungs, it will usually be found, on close examination, that 
the latter are the pnmarj dwcascs It follow’s from these, and other facts 
noticed under the head of Emphysema and Pulmonary Catarrh, that a 
nfgtecled GoM « frequcntlj the original cause of the most severe dLseascs 
of the heart 

To all these causes mast bo added the congenital disproportion between 
the size of the heart and the diameter of the aorta Conisart has, per- 
haps, gone too far m asserting that there can be no dilatation of the heart 
without the previous existence of a disproportion of this kind, or of a 
contnetion, or some similar olisttuction of the circulation, at a greater or 
less distance from the heart, it is, however, true, that it is very common to 
hnd an aorta of small diameter in cases of hjTvertrophis or dilatation of 
the heart StUl, this is not always the ease, and however rational sucli a 
Cause ma> be, we can readil) conceive many others We know that the 
energetic and reiterated action of all muscles notably Increases their 
size, as m the case of those of the right arm of the fencer, the shoulder of 
the porter, and the hands of most artisans On the same principle we 
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o£ pkunsj it IS also thicker anil more firmly adherent to the subjacent 
parts Its colour is howeicr, the ssme being of a pile yellow analogous 
to that of pns 

The serum effused jii mllamniatiou of the ptneardium is limpid of a 
pale yellow colour or slightly brow msh It contains few fragments of 
semi concrete albumen at least it \ery rarely contains enough of these 
to give it a milky and tnrbid charaeler The quantity of this effusion js 
usually considerable m the commencement of the disease often as much 
as a pound 31 Con isart found it m one case to smount to four pounds. 
It would seem that the quantity of effused serum diminishes quickly as 
soon as the \ioIence of the mflammation begins to subside ns we usualh 
find the proportion of serum and of albuminous exudation nearly equal 
while in pleurisy and pciitonitis the serum is commonly from twenty to 
fifty times {,reater than that of the extra\asated lymph ^ ery commonly 
e\cn in very violent cases we find no effused serum and only a thick 
and highly concrete albumen filling the whole cavity of the pericardium 
and uniting the heart and large ves.sels to the exterior oi loose portion 
of this membrane In this case we may suppose thTt the effused senun 
has been quickly absorbed and the two layers of false membrane 
Cemented together although it is not impossible that in some oases the 
more solid exudation may be the only one ^^c have seen that the same 
thing occasionally takes place m certain partial and sub acute iiiflamma 
tions of the pleura and several observations have led me t > believe that 
the cartilaginous patches that sometimes are met with on tl e exterior of 
the lungs are produced m the same manner 

When the disease terminates favourablv the pseiido-niembranotis 
exudation after a certain time is converted into cellular substance or 
rather into laminae of the same nature as the serous membranes that is 
to say, (he laminae are double the exterior surface being exhalent and 
the interior cellular or adherent anl containing the vessels distributed 
to the part. Sometimes these laminae arc long Sometimes so short that 
the lericartlmm seems intimately adherent to the heart 

llcfore the conversion of false membranes into cellular tissue was well 
understood the adhesion of the j erieardium to tho heart w as regarded by 
divers authors ns a camse of various and serious complaints I ancisi and 
Vjcussens considered it as constantly causing palpitation Aleckcl as 
rendering the pulse habitually small and Senac ns productive of fro 
quent faintings I ven 31 Corvisart himself has fallen into some mis 
takes on this head He admits three species of adhesions, — all of which 
I have just described as mere varieties or stages of the same affection 
These are first a semiconcrete albuminous adhesion which is the onlr 
one recognised by him as the consequence of pericarditis second the 
very mti nnlc or dose cellular adhesion deemed an effect of gouty or 
thenraatie affections and thinl, Uie extended or long cellnlnr adhesion 
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I have lately met with a case TThich appears to me to throw some light 
on the question of the origin of these spots In a man dead of pen 
pneuniony, I found a thin false membrane, very firm and of a yelloiviah 
colour, investing the right auricle and a portion of the ventncle of the 
same side, all the rest of the pericardium being quite free, onlj containing 
in its cavity two or three ounm of a transparent and slightly yellow 
scrum Some parts of the fake membrane, particularly on the auricle, were 
of a whiter colour and firmer than the rest, and exhibited an appearance, 
almost the same as the white patches abo\ e described 

Chronic pericarditis is alwaj’s general occupying the whole internal sur 
face of the serous membrane This is commonij much redder than in the 
acute disease The redness is formed by the close approximation of 
minute points, which look as if applied with a pencil Rarely the chronic 
disease is accompanied by a pseudo-membranous exudation , and when this 
exists, it IS thin soft, friable, and entirely resembling a layer of very thick 
pus In every case there exists a more or less copious effusion of a turhid, 
milky fluid sometimes having quite a punform character I am led to he 
lievc that the close adhesion of the pericardium to the heart, is commonly 
the consequence of the absorption of this fluid and that the adhesion bj 
the Jong laminae is the pixxJuct of the acute disease In one case I found 
a dose and general adhesion of the pericardium to the heart and large 
vessels, by means of a false fibro-cartilaginous membrane m every respect 
like those of the pleura. 

Prom one case, cited bj M Comsart, I am led to believe, that there 
may occasionally arise subsequent!} to chronic inflammation of the pen 
cardium, a tuberculous eruption similar to those frequently formed m the 
false membranes of the pleura and peritoneum *The portion of the pen 
cardium, ' he says, "which invests the heart was of a greyish colour, 
thickened unequal wTinkled crisp and containing granulations of which 
the summit seemed ulcerated ” I am the rather led to consider these 
granulattons as tulierdes because in the same subject "both lungs, al 
though crepitous, were granuJar througliout 

In many cases of pericarditis, especially in the chronic disease, the 
muscular substance of the heart has lost its colour and become whitish 
This loss of colour is sometimes attended by a notable degree of softening 
and at other times, the consistence is natural Host writers have regarded 
this loss of colour ns a mark of the inflammation of the heart itself, and most 
of the examples recorded of Carditts arc mercl} cases of inflammation 
of the pencardmm accompanied by this loss of colour A great number of 
those collected by M Corvisart are of this kind For mj owm part I am 
disposed to doubt the correctness of the opinion that refers this loss of 
colour to inflammation "We can never be sure of the existence of mflom 
mation in a muscular organ unless vve find a deposition of pus among its 
fibres 



PERICARDmS 

J Acule iUncarditu There are few diseases attended by more tanablc 
sj'mptoma or of more difficult diagnosis than thw. SomeUron it appean 
with all the symptoms of a very violent disease of the chest, at other 
times it proves fata! without leading ns m the least to suspect its 
existence Again we find cases marked by all the sjmptoms usually 
attributed by nosologists to this disease and m the subjects of which 
after death we discover no traces of Us existence The same difficulty is 
acknowledged or at least encountered by most practitioners Corvisart 
attributes the difficultj to the circumstance of pericanlitis being almost 

always complicateil with pleurisy penpneumonv or some other disease 
of tJie chest which masks its peculiar symptoms These complicsttons, 
which are ver) common must unquestionably have this effect where 
Ihcj exist I must however confess that the most completely latent 
affections of this kind that I have met with were m subjects whose 
thoracic viscera were m every other respect quite sound and who had 
died of disease of the oMomcn These facts seem to prove that Inflam 
mation of the pericardium is sometimes a local affection of little violence 
and of very inconsiderable influence on the general svstem or even on 
the circulation while in other cases it is aceom panic 1 by an acute fever 
and bj such violent disonler of almost nil the functions ns to compromise 
the life of the patient 

M Corvjsart is likewise of opinion that it is when the disease Is verj 
acute that tl e sjmptoras arc very obscure Its invasion ” he says “Is 
sudden Us progress rapid its termination almost instantaneous.'* When 
it exists in a less violent degree but still acute he thinks that it can be 
recognised by the following Bjmptoms vie. aense of heat m the region of 
the heart great difficult} of respiration greater colour of the left cheek 
than the right julse at first frequent hart! and rarely irregular —be 
coming about the Ihinl or fourth daj amall hanl contractefl an! often 
irregular great anxietj slight palpitatious partial fnmtings peculiar 
change of features and (towards the close of the disease) total or partial 
-essation of the local pain 

These symptoms are certainly somelimes present in pcncarditU but 
each Of all of them maj lie absent and some of them arc very rare I hare 
never observed the increased colour of the cheek, have rarelv heard com 
plaints of local heat or pain and in place of the progressive inerras* of 
iiTcgalarity In the pulse (as desenbed I r M Corvviart) I have uniformly 
found this irregularly intermitting wiry and almost imsensille from the 
very commencement of tl e disease 

I must admit that the atethoaeope seareelj furnishes ua with any more 
certain signs of this disease The fill wring appear to me to be the most 
common sjuiptoms of tl e inflammation of the pcHesnlium when not latent 
the wntracUon of the ventricles yields a greater shock and soroetlniBi a 
fS*«l 



more marked sound, than mual and, at intervals, feebler and shorter 
pulsations are perceived, which correspond with intermissions of the pulse, 
the smallne&s of which contrasts remarkably with the strength of tlie heart's 
pulsation "W'hen these symptoms come on suddenly m a person who had 
never been affected with disease of the heart, there is great probability of 
their being the consequence of this disease In addition, it is further com 
raon for the patient to have much dyspnoea and veo great anxietv , and to 
suffer syncope on taking a few steps, or on moving suddenly in his bed 
2 Chrome PerieardiUs The signs of this variety arc still more un 
certain than those of the acute disease I have attended several cases which 
I considered, throughout their whole course, as chrome mtlammations of 
the pericardium, but which almost all were cured. In two or three cases 
only have I been able to verify the correctness of m} diagnosis by examma 
tion after death , whilst very frequently I have found the pericardium full 
of pas and m a true state of chronic inflammation without having been at 
all led to suspect such an affection. In the eases which have occurred with- 
in the last three years, I have found the symptoms to be precisely the same 
ns in the acute disease, only less violent Prom one to two > ears has elapsed 
before a cure has taken place, and when this has been effected tlic action 
of the heart and pulse has become natural and regular 


OF HYDRO-PERICARDIUM OR WATER IN THE PERICARDIUM* 
It is extremely common to find a greater or less quantitj of scrum in the 
pericardium, most frcquenllj this docs not exceed a few ounces, and can 
rarely bo considered as idiopathic Slost commonly it can only be regarded 
as taking place in articulo mortis Y!Tien there exists a general dropsical 
diathesis we occasionally find some water m the pericardium, but, in 
general, it contains less than tlie other serous cavities In the idiopathic 
hydro pericardium, on the contrary, the pericardium is commonly the only 
membrane which contains serous effusion 
The effused serum is sometimes colourless but more commonlj it is 
yellowish, brownish or reddish, although still perfectly limpid, and with 
out any admixture of flakes of lymph, rarely it is sangumolent It is 
variable in amount Most frequently it does not exceed one or two pounds 
but It has been found in much greater quaatity than this M Garvtssrt 
records an instance wherein eight pounds were found This effusion is at 
tended bj no change m the heart or its coverings Some authors have, in 
deed, stated the heart to have been macerated (mac6rd) in such cases, but I 
am disposed to consider such statements as the result of imperfect observa 
tion and incorrect description Very frequently before opening a pen 
cardmm partiallj filled with serum, I have dislinctlv observed an nccumnia 
tion of air in the cavity I have seen this oceupv a space the sue of the 
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fist, nnd when m large as thts, a distinct Jassing sound « pcr«.ned in 
poRctunng the pericardium In place of this continuous mass of air, we 
more commonly observe a greil quantity of small air bubbles on the surface 
of the liquid I am inclined to (limk that I have found air in the pen 
canlium in cases where there was no serum, but I am not quite assurwl 
of the correctness of mj observation At all events, thw case of simple 
Pntuma Ptncardium is extremely rare while the other vnricts, just de- 
scribed, u bj no means so 

Authors varj respecting the sj-mptoms of this afTcction [hvdropcri 
eardium) Lancisi states the principal to !« a sensation of an enormoiii 
weight in the region of the heart Heimann and Saxon ta a-wnre us that 
the patient feels his heart svvimtninp m water Sfnac savs he has seen the 
fluctuation of the fluid between the third fourth nnd fifth riln 31 
Corvmrl «ava he has perceived this fluctuation bv the touch, and adds the 
following as marks of the affeetion — "leiwe of weight in the ngion of the 
heart, inferior resonance on percussion pulsation of the heart irregular 
and obscure, and felt over a large space and with variable Inlcnsitv m the 
same and different points of this space pulse small, frequent and ir 
regular, threatened suffocation on Ijing m the horizontal posture frequent 
sjTicope, but rarelj palpitation oedema To these svTtiptoms I mav «ppb 
the same remarks as to those of pericarditis Ihcv mav citst, in greater or 
less number, w ith or without hv dro-pencardnim I am umble to saw, from 
expeneuee how far, and m what respect, the rvbndcr will assist the 
diagnosis of this dtst ose 

OF ACCIDENTTAL PRODUCT/OVS fV THE PERfCARD/HM* 

Vanotts species of acctdemal provlnctions hsve been found between the 
pericanlium ])roperiy iwvealle^l and the pleura, also, between it anil the 
internal and serous membrane and lasllj between the aeroiis membrane 
and the heart In the Scpulchretum of I’onelus and other collections of 
cases, wc find examples of what apjear to be tubercles, coneerous 
tumoum, or ejats in the different situMions just mrntionei! Hut the 
imperfect knowledge of membranes before the time of Ihehat, and the 
general confusion of nil accidenlal productions under the names of 
bcirrhns, Carcinoma, Atheroma etc renders it Imiwssilde to oscerfain 
precisely either the nature or aite of such morl id growths. I have alreidj 
noticed the fatty prwluetions m the form of a cock’s eomt> deve!oj»etl oc 
casionally between the pleura and fibrous membrane of the {wneardiutn 
Twice or thnee I have found tubercles m the same situation in sul jeets 
which exhiWtfvl a great number of these bmlies in the lungs and else- 
where I have also seen a tulierele sttualeel at the jwint of the origin 
of the pulmonary artery and beneath the serous membrane of the peri 
cardittia 
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Once only have I met \Mth an instance of ossification between the lasers 
of the pericardium As tins case was remarkable both for its extent and 
the effects produced by it, I shall here briefly detail it 
Case 45 A man aged 63 jears, had led an intemperate life, but had 
nevertheless enjoyetl good health until his fiftieth year At this time 
he appears to haie had an attack of plcurisj of short duration, but which 
was followed by oedema of the lower extremities and subsequentlj by 
anasarca of other parts and by djspnoea and breathlessness on ascend 
ing an elevation or using any degree of exercise When he came into 
hospital m the end of spring, the dropsical symptoms continued and the 
bps were swollen and violet The pulsations of the heart were unequal 
irregular, and very distinct, though perceptible over a very small extent 
of the chest The pulse was feeble small, soft, unequal, intermittent and 
irregular There was no cough but copious expectoration The thorax 
sounded well superiorly, but badly on the lower parts 
The patient could be in anj posture, slept well even without having 
his head raised, and had no sudden startings from sleep — He died in the 
course of a few months the dropsical swellings and dyspnoea having 
much increased The brain lungs and abdominal viscera were found m 
a sound state The heart was enlarged, and adhered throughout to the 
pericardium, by means of very close cellular attachments On first touch 
ing it, it seemed to be quite inclosed in a bonj case, situated beneath 
the fibrous membrane of the pericardium, but on further examination 
this incrustation was found to be incomplete Aronnd the base of the 
ventricles there was a zone or band partly bony and partly cartilaginous 
of from one to two fingers' breadth, of unequal thickness flattened, yet 
somewhat rough on its surface This band projected into the angle be 
tween the ventricles and auricles and extended along the mterventncular 
septum on both sides to near the apex of the heart The whole of this 
production was contained between the flbrous membrane of the pen 
cardium and the serous membrane which lines it internally The auricles 
were enlarged so that each might have contained a large egg One of 
the mitral valves contained an ossified point of the size and shape of a 
French hean 

OF ANEURISM OF THE AORTA*t 

In the following observations I shall adhere to the ancient distinction 
of true and false Aneurisms- — the former comprehending dilatation without 
rupture of nnj of the arterial coats, the latter with rupture of some of 
these 

True aneurism of the ascending portion and arch of the aorta is verj 
uncommon The dilatation usuallj extends from the origin of the arten 
to the point were ll begins to descend This dilatation rarelj proceeds so 
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far to prcxiicp vm serious sMnptoms tic extreme point of dihLntion 
of the artm rot i>c)nsr wi Icr tJmn /nun tuo to tliree finders’ breadth The 
conicxitj of the arch and anterior part of tht arterv appeir to sield more 
than the other j irLs of the \esscl Whtn tie dihtition exwla in the 
descendmj; aorta it assumes tl c form of an oiuid tumour, (;nidua1I> 
tennuiatiHK at carh extrenits m the undilatcd nrten It u not iincom 
mon to f nd several ddaiatiom of this hind in the same artery Sometimes 
we fnd the wf ole tract of the aorta dilated to double its natural sire 

Dilatation in the arch of the aorta m the degree nlwjvc d'scnl'cd w 
Tcrj common but thw Ls ml u-suallv named anfurrm unless it arrives at 
a eonsidcrabl} greater extent These sometimes are verj large M Cor 
vtMft Tecordi one double the sire of the heart and I hare seen them of 
the size of the head of a full grown foetus. hen the true onrurum 
aequires a certain sue the inner co.at often is ruptured and a faJte 
aneurism ensues The true aneurism is eommonlj neeompanicd wilh a 
morbid degeneration of the intcnml tunic of tl e arterv It exhibits spots of 
a bright red alight cracl« and a grest niiralicr of small ossifled points. 
These latter are nsualh considered as contained in tht substanee of the 
inner coat but thej are m truth aituate<l between it and the mid lie 
coat 

The false aneurism of the aorta consequent to the true is rarer than 
the simple dilatalioii of that artery J in it is inueh more common than 
that greater degree of siiij le dilatation which alone usuallj elaims the 
name of aneumm 

The false aneurism is most common m tic ascen ling and the true in 
the descending aorta I have never met with aiij other species of false 
ancunsm jn the ascending aorta or its nreh but tint consequent to the 
true or simple dilatation of the part In the descending aorta however 
fab.c anctiri-sra often takes place will out any previoiis dilatation Tbe 
opinion at present current m the Partsian schools sir tlat in aneurism 
the internal coat rvniaiia tntirc and pretrudes in the form of a hernia 
through the ruplurwl f brinmis tunic w more untenal !e as a general poaJ 
lion, than that of 'tearpa who maintains the rupture of the two Internal 
tunica in cverj ease of the disease Both these opinions arc true in certain 
eases, hut not in all 

Ancunsms of the aorta produce sarwits erects on the adjacent organs, 
according to their volume an! jiosltion 'Simile dilatation when In a 
moderate degree hardli produces anj effect but the most ineonsidcrahlc 
false ancun.'CT's mav give rise lo very aerious disonlcr The first and most 
common of these effects is compression acting on the I earl and lungx. V ben 
the anturwm is in contact with the lungs, it most commonly mcrcljr e<iri 
presses them nometimi-s however the auluclance of tlcse organs gives war 
ard tie aneurism when it burs* pour* ita ft tod directly Into tie air 
cell*, frequently the aneurum eomi rcsscs the trachea or ono of the two 
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bronchia! trunks flattens and cvcntuallj dcslroj's a part of tlem and 
death ensues by a species of hacmoptjsus from the rupture of the tumour 
The same thing occasional!} happens with the oesophagus but not so fre 
qucntly I liave only met with three instances of death from this cause 
The ordinary effect of these aneurisms on the heart is to displace it more 
or less do^vn wards or to one side Sometimes tlie aneurism bursts into the 
pericardium (see Morgagni and Scarpa) but I ha^e never met with an 
example of this A case is on record of an aneurism of tins hind bursting 
into the pulmonary artery* The left cavity of the pleura is by far the 
most frequent situation for the rupture of these aneurisms I have met 
with one case where the aneurism compressed and destroyed the thoracic 
duct and 51 Corvisart notices a fatal case of compression of the superior 
vena cava from the same cause The most remarkable local effects of 
aneurisms of the aorta are those on the vertebral column They often 
destroy this to a ver} treat depth This destruction is entirely the work 
of interstitial absorption there never being any mark of caries On the 
Ride next the vertebrae tl e sac is completely destroyed and the circulat 
ing blood 13 bounded by naked bone 

Aneurisms of Die ascend ng aorta destroy in like manner the sternum 
by their pressure so that thej are at Icngtli covered merel} by the skm 
I have met with two or three tumours of this sort so large that thej could 
not be completely covered by both hands The aneurisms of the arch of the 
aorta and of the arteria innominata sometimes project in like manner at 
the top of the sternum or above it or under the cartilages of the first false 
ribs of the right side It is not alwaja tl e largest aneurLsms that most 
readily make their way extcrnallj Sometimes those of the size of an egg 
produce this effect whilst occasionally those of the size of the head of a 
full grown foetus remain quite covered and are even compressed hy the 
sternum 


ANEURISM OF THE AORTA 

There are few diseases so insidious as this It cannot be certainly 
known till it sho«3 itself extcrnall} It can hardly be suspected even 
when it compresses some important organ and greatly deranges its func 
tions \\ hen it pro luces neither of these effects the first indication of its 
existence is often the death of the individual as instantaneously as if by 
a pistol bullet I have known men cut off m this manner who were 
liclievetl to be m the most perfect health and who had not complained 
of the slightest indisposition 5\ e must therefore admit that aneurism 
of the aorta has no symptoms peculiar to it all those noticed bv authors 
and especially by 51 Corvisart being indicative merely of the change or 
compression of adjoining organs This will he cvi lent by the ennmera 
tion of the i rmcipal of these vir oppression of the didst — dissimilanfy 

•BulltUn |]» U Pdcutt* MM. ISIt — Trom 
(S811 



of tlie pulse m Loth arms,— a ulieezinp or rushmsf at the top of the 
stcrnani, perceptible bj the haml — obscure sound on percussion, — 
rattling in the throat, and dragging downwards of the Inrjttx when the 
tumour compresses the trachea etc After what has betn said of the 
symptoms of other diseases of the chest I ncexl not remark how aery 
equhocal all these arc In the present state of our knowledge there cer 
tamly exists no certain means of ascertaining the existence of this disease 
until It shows itself externally And hitherto, my experience has been 
insufficient to enable me to saj how far this difficult} is likely to be re 
moTcd bv the use of the stethoscope Since my emp1o}ancnt of this in 
strument I ha\e met onlv with a doren eases of what I coneeivetl to be 
aneurisms of the aorta Most of these left the hospital after obtaining 
relief Iv bloodletting and proper diit In two instances of raodcrnle 
dilatation of the arch I was enablcil to \crif> by dissection m} previous 
diagnosis afforded by the cjlinder and m a thinl which showed itself 
extemsllj I was enabled to \erifj still further the diagnostic indications 
ill this last ease I found the pulsations of the tumour perbctl} Iso- 
chronous with the pulse at the wrist the} gn\e at the »ame lime, a 
much greater impulse and louder sound than the mere contraction of the 
\culrttles and the contraction of the auricles was not at all perceptible 
This pulsation which I shall call simjAe, in opposition to that of the heart, 
which K <Jt>ubU {iiieludtng the alternate contraction of auneb's and ven 
tnclcs), wiw distinct]} perctplihle between the right seiipitia and the spine 
In Romo co-sts, this rtmpfe pulsation and grcalir tmpuUo ms} indicate the 
disenw hut I must confess that I hale m}-self liccn dt'ccii-ed in three cases 
notwithstanding thi-se indications. I would therefore, jui} that even ihw 
sifn;le pulsation will not assist as in distinguislung aneurisms of the arch 
or ascending aorta fnira dilatation of the ventricles. 

Another sign however will still remain though less marhcil than the 
simpfe { nlsation alHiio mentioniHl it is this If wc find under the sternum, 
or below the right rl-mcle the impulse of the cireiilator} onrnn isochronous 
with (he pulse, and perreptibl} greater than that of the \cntneles examines! 
m the region of the heart wc haie reaimn to siistiect dilatation of Ihe 
nscinding aorta or anh — the more so as it is ixtrtmeh mre to feel the 
impulse of the organ of eirnilatioii beyond the region of the heart citn m 
rasex of the inont marked hypcrtrophia 
The whole of my experience on this Btihjcet leals me to the following 
coneliislons fimt, in several eases anetinsms of the ascend ng aorta can 
lie ascertained by the C}ltnder, aeeond in other eases it nsjuires the 
gnatrst attention to distinguish their pulsation from thst of the heart,, 
third aneurisms of the pectoral aorta can t>e recognised more especially 
when they have produced injury of the vertebral, and fourth all of them 
will Is* often mistaken Ijceaiise nothing will lead to the examination of 
the chest, and because there will ofirn be no sign whatever of ill health 
tJM] 
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of the puke in both arms — a wheezing or rushing at the top of the 
sternum, perceptible hr the hand — obscure sound on percussion — 
raUhng in the throat and dragging downwards of the larynx, when the 
tumonr compresses the trachea etc After what has been saul of the 
symptoms of other diseases of the chest I need not remark how very 
equivocal all these are Id the present state of our knowledge there cer 
tainly exists no certain means of aseertaining the existence of this disease 
until it shows itself externally And hitherto my experience has been 
insutBcient to enable me to say how far this difficulty is likely to be re 
moied by the use of the stethoscope Since ni> employment of this in 
strument 1 base met only with a dozen cases of what 1 conceived to be 
ancutismB of the aorta Most of these left the hospital after obtaining 
relief by blood letting and proper diet In two instances of mmlerate 
dilatation of the arch I was enabled to \erifj by dissection roy previous 
diagnosis afforded by the cylinder and m a third which showed itself 
extcrnallj I was enabled to verify still further the diagnostic indications. 
In this last case I found the pulsations of the tumour perfectly iso 
ehronous with the pulse at the WTist thes ga^c at the same time a 
much greater impulse and louder sound than the mere contraction of the 
ventricles and the contraction of the auricles was not at all perceptible 
This pulsation which I shall call simple in opposition to that of the heart, 
which IS double (including the alternate contraction of auricles and ven 
tnclca), was distinctly petceptiblc between the right, scapula and the spine 
In some cases this iimplc pulvation and greater impulse may indicate the 
disease but I must confess that I have myself been deceived in three cases 
notwitlistanding these indications 1 would therefore, say that even this 
simple pulsation w ill not assist us in distinguishing aneurisms of the arch 
or ascending aorta from dilatation of the ventricles 

Another sign however will still remain, though less marked than the 
simple pulsation above mentioned it is this If wc find under the sternum, 
or below the right clavicle tlic impulse of the circulatory organ isochronous 
with the pulse and perceptibly greater than that of the ventricles examined 
ID the region of the heart we have reason to suspect dilatation of the 
ascending aorta or arch — the more so ns it vs extremely rare to feel the 
impulse of the organ of circulation beyond the region of the heart even in 
cases of the most marked hypcrtropbia 
Tlic whole of my experience on this subject leads me to the following 
conclusions first in several cases aneurisms of the ascending aorta can 
be ascertained by tlic cylinder, second in other rases, it requires the 
greatest attention to distinguish their pulsation from that of the heart 
third aneurisms ol the pectoral aorta can l»e recognwed, more especially 
when they have produced injury of the vertebral, and fourth all of {licw 
will be often mUtaken because nothing will lead to Uie examination of 
the chest and because there will often be no sign whatever of tU health 
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C ALEB WTT.T.TTnt PAEKY -was bom on October 21. 1755, ta Cirencester In 
Oloncestersblre, the eldest son of a family of ten cUldien. Ilia fatber, Josbaa 
Barry, was a nonconformist minister 

Yoong Caleb attended grammar scbool in Cirencester -where be made tbe ac 
qnalntance of Edward Jenner, a classmate Jeimer and he snbseqnently became life- 
long friends. In 1770, Parry was sent away to scbool to the Dissenters’ Academy at 
Warrington in Lancashire 

Parry became a student of medicine In 1773, at tbe University of Edlnborgb. At 
that time the medical department of that institution was dominated by William 
Cullen, the great tcacber i After spending two y»ars at Edinburgh, Parry went to 
London. In London he lived for a time -with Dr Thomas Denman (1733-181S), ob- 
stetrician to the Middleser HospltaL At London, Parry probably gained some vain 
able experience Two years later, 1777, he returned to the University of Edln 
burgh. He received the degree of Doctor of Medicine In 1778 His thesis -was en 
titled * *De Table contagiosa vnlgo canina ' ’ Thirty sue years later In 1814, Parry 
again wrote on rabies and dedicated the new work to Jenner 
In October, 1778, Parry -was married to the daughter of John Elgby of Man 
Chester Their honeymoon was spent on the Continent, and after the trip they re- 
tnmed to England and setUed In Bath in 1779 There Parry spent the rwt of his 
life 

Shortly after choosing Bath for his residence he became physician to t^ Puerperal 
Charity HospltaL Later, In 1789, be became physician to the Casualty HospltaL 
At Bath, at tbe beginning of his career. Parry, like many newly 
pbyriclans of that era, found that tbe practice of medldne did not demmd aU his 
time He therefore devoted bis leisure to tbe collection of fossHs, and In m^er 

aopilied a large collection. In 1781 be published his "Proposals for a ry 
Possll* of Oloncestershlie " 

In 1788 Parry became a Ucentlate of the Eoyal CoUego of ® ^ 

By this time be enjoyed a satisfactory practice Among bis ^ 


1 astronomer and philosopher. Sir Wi lliam 


HeiscbeL Senior (1738-1822); and 


Admiral Lord Ooorge Eodney (1718-1792) Tutt ^ I^eTso^Sd^J 

distinguished naval oCicer. This son died In Infancy In destined 

the age Of twenty-one Els most famous son. William EdwaM Pau^-*^^ 

to become a rear admlraL after having gained “ united Hospl 

wM?b SLuy Hospital merged with the 

. p.p.r th. 

•'On the Effects of Compression of the Arteries to Tieattog Nervous 

^7 Those Of the Head, with Hints tov^ * ^TbsYmd the^Mflclal effects, 

y»Tder s«» This was pnblUhed to 1792. Thereto he observed «e oe 
‘heo pes« t2T, blocraphte sketch et -WlUIam tvltberinc 



)a tbe presence of fits, of compresstns the caroUd artery of the pattest asd thus 
casalBK a diatsntion of the blood nipply to the brals. By spplytng a tosmiitset 
to the arteries of the limbs, be also observed Improvement of patients -who had 
certain diseases of the extremities 

Barry pshUshed an Important study on angrlna pectoris la 17W entitled* "An 
Intiniry Into the Symptoms and Causes of the Syncope Anglnosa, commonly caQed 
Angina Bectoris, lllnstiated by Dissections.’ ’ 

In ISIS appeared the first volume of Barry’s ‘Elements of Bathology and 
Tbenpcutics.” Be had hoped to publish a recond volume bat did not ll've to finish 
It. His eon, Charles Henry Barry, republished this work In 1825, including the un 
finished second volume 

In 1818, Barry published the results of some experimental studies he had con 
ducted on animals. It -was entitled ' An Experimental Inquiry Into the Nature, 
Cause, and Varieties of the Arterial Boise ’ ' Although some of the observations 
wblch he records are Inaccurate, his conclusion that the pulse wa-ve Is caused by tbo 
Impulse given to the blood by tbo systole of the left ventricle Is In agreement with 
present knowledge 

In October, 1816, Barry was stricken -with right hemiplegia and aphasia, which 
prevented him, nnroitnnately from producing any more serious works of a medical 
nature He devoted his last years to the care of his farm and garden, to reading, 
and, with his daughter’s assistance, to the collecting of miscellaneous items and 
anecdotes which were recorded in many volumes. 

Barry died on March 0 1822, at his bouse in Sion Blace, Bath. He was burled in 
tbe Abbey Church at Bath, where a memorial was erected to him hy his fellow 
practitioners. 

Among Barry’s accompllsbmeuts of a nonmedlcal nature was bis aid In promotlnc 
the wool Industry for Onat Britain Toe Ms many services he was elected an hen 
oraiy member of the Farming Society of Ireland He was also a member of the 
Boyal Society of Loudon and the Society of Natural History of Odttlngen In 
Germany 

In 1825, three yean after Batty'a death a collection of his hitherto unpublished 
medical writings was assembled and published by his son, Charles Henry Barry 
Of utmost Interest was Barry’s description of exophthalmic goiter and the ae 
companylng circulatory phenomena. We are privileged to reprint this classic de- 
scription. His flni case was observed in August, 1780. and thus predated by fourteen 
years Joseph Blajanl's imbUcatlon In 1800 Of course, Barry’s account was mads 
several years before tha classic descriptions of Bobert Graves and Kail von Basedow, 
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ENLARGEMENT OF THE THYROID GLAND IN 
CONNECTION WITH ENLARGEMENT OR 
PALPITATION OF THE HEART* 


By 

CALEB HILLIER PARRY 


Case 1 — ^There is one malady hieh I has e m fis c cases seen coincident 
svith sshat appeared to he enlargement of the heart and which so far as 
I know, has not been noticed in that connection by medical writers This 
malady to which I allude is enlargement of the thyroid gland 
The first case of this coincidence iihich I wntnessed was that of Grace 
B a married woman aged thirtj se^en m the month of August 178G 
Six jears before this period she caught cold in lying in and for a month 
suffered under a icry acute rheumatic feser subsequently to which she 
became subject to more or less palpitation of the heart very much aug 
mented hy bodily exercise and gradually increasing in force and fre 
quenej till my attendance when it was so \ebemcnt that each systole 
of the heart shook the whole thorax Her pulse was 35G in a minuto very 
full and hard abke in both w rists irregular as to strength and intermit 
ting at least once m six heats She had no cough tendency to fainting^ 
or blueness of the skin hut had twice or thrice been seized in the night 
with ft sense of contriction and difficulty of breathing which was at 
tended w ith a spitting of a small quantity of blood She described her 
self also as having frequent and violent stitches of pain about the lower 
part of the sternum 

About three months after lying in while she was suckling her child 
a lump of about the size of a walnut was perceived on the right side of 
her neck This continued to enlarge till the period of my attendance 
when it occupied both sides of her neck so as to have reached an enor 
mous size, projecting forwards before the margin of the lower jaw The 
part swelled was the thyroid gland The carotid arteries on each side 
were greatly distended the eyes were protruded from their sockets and 
the countenance exhibited an appearance of agitation and distress espe 
cially on any muscular exertion which I have rarelv seen equalled She 
suffered no pam in her head hut was frequently affected with giddiness 

1 or three weeks she had experienced a considerable degree of loss of 
appetite and thirst and for a week had oedematous swelling of her legs 
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and thighs attandcd with >ery deficient nnne, which was high coloured, 
and deposited a sediment Until the commencement of the anasareoua 
swellings, she had long suffered night sweats, which totally disappeared 
as the swellings occurred She was frefiueutly side in the morning, and 
often threw up fluid tinged with bile. 

Casf 2 — ^August 22, 1603 Elizabeth S , aged twenty -one, was thrown out 
of a wheel cliair in coming fast down hiU, 2Sth of April last and very 
much frightened Ihougli not much hurt Prom this time she had been 
subject to palpitation of the heart, and \anous nervous affections. About 
a fortnight after this penod she began to obsen c a swelling of the UijTOid 
gland which has smee vaned at different times so as to be once or twice 
nearly gone It is now sirelled on boUi sides but more especially the right, 
without pain or soreness on pressure The pulsation of the carotids is >ery 
strong and full on both sides but endently in the greatest degree on the 
right Slenses regular, and bowels uniformlj open She \oluntanly tells 
me that she used to be icrj subject to headaches which have ceased ever 
since the commeneement of these swellings Pulse 9G small, hard, and 
regular — ililt' Sanguis 6 Brachio ad 
Her head was much relieved bj the blood ktting and the swelling of the 
thjroid gland was eiidcntlj diminished 
On the 25th, she was ordered to take thrice a daj a tcaspoonful of a 
mixture of Tincture of Digitalis tliirlj drops Sirup of Squills an ounce 
and a half 

August 31 The medicine made her sick on the second day, but she has 
continued it ever since without the same effect Her bowels hate been 
regularly purged once or tw ice a day but the palpitation of the heart has 
been frequent, cspeciallj on cxercibc, which much fatigues her Swelling 
of the thyroid, and beat mg of the carotids, much as before Pulse 96, 
hUtt' Sanguis ad Jx IVrgat in usu Sj rupi, 4*** in die 
September 7 Bowels open No sickness Palpitation somewhat better 
Swellings nearly as before that on the right being still the largest, and the 
pulsation of the carotid on that side Uie greatest — Pergal, 

September 14 All complaints nearly gone Bowels open without sick 
ness Pulse about 72, and slightly irregular as to the force of the strokes. 
Pulsation of the carotids still too strong Swellings lessened JImse* 
adsunt — Per gat m usu &j rupi 

September 24 Veaterdaj morning she was seizeil with giddiness and 
sickness without somiling Bowels open jesterdaj and frequently lodaj 
On the 14th ultimo, she w as menstruating, and continued to do so for three 
or four dajrs, during which the swellmg of the thyroid almost disappeared , 
bat has since returned, and the beating of the carotid is very strong She 
has at this time some eatarrh with sore throat — Pergat in uvu Syrupi. 

October 1 The symptoms of catarrh are gone, and the swellings are 
again very much lessened, though the pulsation of the carotids, especially 
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the right, i8 still too strong That of the heart, on exercise, is much 
diminished. Two stools daily, less loose than before — Pergat m usu 
Syrup! cum Tmeturae Digitalis 3j 

Case 3 — ^Slrs K , aged about fifty, a verj thin woman, had for many 
years laboured under violent and often irregular action of the heart, 
accompanied with more or less of shortness and difficulty of re^iration 
During several aggravations of this disease I attended her, and found her 
heart violently palpitating, so os to reach 130 beats m a minute, extend* 
mg its throbbing both downwards and on the right of the thorax, far 
beyond the due limits, and swelling m a preternatural degree all the 
arteries which were capable of being felt, and more especially the 
carotids The pulse was often unegnal both as to frequenej and strength 
The respiration was greatly hurried and the head was affected with 
throbbing painsw The urine was often defective All muscular exertion 
aggravated the symptoms, which were occasionally relieved by blood 
letting, Sfjuills, Digitalis, and aperients Still however, much of the 
malady continued, and I could never perceive that the pulse was reduced 
below 120 m the minute 

Mrs K was also long affected wuth an extremely large swelling of the 
thyroid gland, which began at a period, the relation of which to the com- 
mencement of the disorder of the heart, she was unable to recollect 

Ify last attendance on her was in June, 1813, on the 24th of which, at 
eight m the morning, I w as called to visit her, and found her m bed Her 
pulse was 332 in a minute, and very full, hard, and strong, both in the 
radials and carotids The beating of the heart extended all over the 
thorax, and even into the right hypochondriura The respiration was 
24 m a minute, with grunting expiration, and with no elevation of the 
diaphragm during inspiration She had occasional cough, with yellowish 
brown mucous expectoration The thyroideal swellings projected before 
the carotids, and involved the stemo mastoid muscles from their lower 
insertion to nearly tw o thirds of their length upwards The carotids w ere 
driven somewhat forward, and much enlarged , and the external jugulars 
were swelled and prominent For about a fortnight she had been affected 
with an oedematous swelling of her legs, which had gradually increased 
The abdomen was also tense, but not fluctnaling, and she suffered con 
sidcrable j>am about the navel where there was soreness on pressure 
The bowels had however been open during the night, with griping The 
quantity of urme had not exceeded a teacup full m the last forty eight 
hours Some medicines were giv en, which it is needless to specify, as the 
patient died at five o’clock the next mornmg A dissection was not per 
nutted 

Casf 4 — A woman servant, unmarried, and about thirty jears of age 
whom during a space of several months, I had at various times seen 
labouring under a palpitation of the heart, which always more or less 
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existed, and was accompanied nith a quick niid ircegaUr pulse, preat 
hurry m breathing on an exertion, and an extremely strong beating of the 
carotid arteries, began at length to ha\e enlargement of the thyroid 
gland, which had not existed more than a fortnight when I last saw her, 
and which was much increased from the time when it was first noticed 
Case 5 — During mj attendance on this patient, 1 was consulted by a 
married ladj , of about forty >ear3 of age, from the North of England, who 
iras supposed to be m consumption She had in fact a rerj quick pulse, 
with great shortness and difficult} of breathing, and frequent cough, at- 
tended with copious expectoration She had alto an extremely large swell 
ing of the thjToid gland on each side of the neck, with a eonsidcrable dilata- 
tion of the carotid arteries. The cough having been ^emo^cd m about a 
fortnight bj blood letting. Squills, and Citrate of Potash, which were 
ordered when she first con.sultrd me, I had an opportunitj of discovering, 
at my second xnsit, that slic was afllictcd w ith a moat laboriou-s action of the 
heart, which, from Uie extent of the pulsation, seemed much enlarged, and 
suffered a great aggravation of sjTnptoms from anj innscnhr exertion 
This inordinate action of the heart has been of long duration, and con 
sidcrably preceded the commenccmnit of the thyroideal swelling 

The patient did not remain at Batli long enough for me to know the re 
suit of the disease, whieh, doubtless, would ultimatcl} prove fatal 
Sfy attendance on the three last patients having occurred at the same 
time, first suggested to me the notion of some connection between the 
malady of the heart and the broiichocclc I mentioned that opinion to Mr 
0 Norman, surgeon, to whom I shew ml the ladj last mentioned Shortly 
afterwards 1 exprcascil the same opinion to Mr Crutlwell, surgeon, to 
whom it then occurrcil that he was atuiidmg a patient with a similar co- 
incidence, and that m her the bronchoecle sue<*eedid to the affection of tlic 
heart 

Casf fi — Inne aged aliout tliirtj, a married woman, thin, and with 
a verj long neck, who has never had a famil}, five jears ago, nt Christmas, 
when affected with chilblains, for their relief kept her feci m cold water for 
a quarter of an hour, which made her feet cxtrcmelj cold Half an hour 
nftenvards she was sei/eil with a pain aliout the region of the heart, which 
was cxtremcl} vioUnt but unneeompaniw.1 with lough, fever, or palpitation 
Ever since that pcrioil she has been subject to attacks of simihr pain, which 
recur frequenll} She has also frequent pilpitntioas, which come on more 
espccmll} after walking or any hiirrj , though sometimes without nii> ap 
parent cause whatever She is oficn airoeted also with oppression of breath- 
ing, which w sometimes aieompanied with glohiis Iiv-stericiw, and obliges 
her to lie high m Ixsl All prcfssurc nl»oiit the thorax Is uneasy to her, hut 
she lies best on her left side Shi is fret, from cough At tlas moment she 
comphlas of violent psin on the sternum towards the lower part, which is 
not sore on pres.snre Pulse 112, and weak Itcspirntion 22 Extremities 
fJOOI 



cold Skin pale She i3 sleepy duntiR the daj, but sleeps little at night 
Tongue rather furred Appetite irregular Urine icrj -various as to ap 
pcaranec Slenscs, since the commencement of the maladj, defective 
During the palpitation, and indeed at other times, she has long hid a 
violent beating m her head, and a throbbing m her neck This day fort 
night she had an unusual degree of this throbbing, accompanied with a 
great aggravation of a distracting pain m the head, to vvhicli she has been 
subject ever since she began to be ill, and which is always greatly in 
creased by coming out of the air into a warm room Dunng the more 
violent accessions of this aSlictiou of the head she cannot bear the least 
conversation and feels as if she should die The evening after the last 
described aggravation the thyroid gland began to swell at its lower 
part before, and the swelling has no-w diffused itself to a considerable degree 
on each side, without soreness on pressure The beating of the carotids is 
verj strong 
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ROBERT ADAMS 

(I 791 -isr 5 ) 

. that ‘Old Guard’ of Iruh surgery “ 

— The Lancet (LonJon). 


OBEBT ADAMS, iKbo was bon is DnbUii, wbo spout most of bis llXe tbeie, 
c/V and who died In the city of bis blrtb at tbe ripe old age of eighty four, was, 
according to tbo “Lancet," tbe last of tbe old guard of Illustrious Irish surgeons 
of tie alneteeatb century, the roll oonsmencing with tie elder Dense sad Pelle. 2a 
the charter granted tbe Boyal College of Surgeons In Ireland bp King Oeotga IV 
In 1623, Adams Is listed as one of tbe group to wbom tbe charter was granted. And 
on tbe toll of tbe Supplemental Cbarter bearing tbe date of January 24, 1844, his name 
Is tbe elghteentb that occurs. Immediately preceding bis name on tbls record are 
tbe names of Belle, tbe eminent Uthotomlst, Crampton, Kirby, Bead, Cusack, Jacob, 
and William Henry Dorter, 

In 1810 Adams entered tbe HnlTerslty of Dublin as a student of tbe liberal arts. 
He studied Istermittestly at the Dniverslty for Bereral years receiving tbe degree 
of Bachelor of Arts In 1814, tbe degree of Master of Arts in 1832, and tbo degree 
of Doctor of Medicine In 1842. 

The same year that Adams entered college be was apprenticed to Wmiaa 
Haitlgan, a leading snrgeon in Dublin. On Bartigan's death in 1813 Adams ap- 
prenticed himself to George Stewart, who at that time was Snrgeon General of tbe 
English amy in Ireland In 1815 Adams was licensed by the Boyal College of 
Surgeons In Ireland, and In ISIS, at tie age of twenty serea, ie was elected a mem- 
ber of that oTganlaatton. Biom then on he was very active In the practice of his 
ptofessloa. 

At an early date Adams was appointed surgeon to the Jervis Street Hospital in 
Dnhlin. When Ephraim McDomlli died, Adams was selected to succeed him at 
Bichmond Hospital in the same dty Tie appointment was contested by John 
McDonnell and the claims of the two candidates were so evenly balanced that the 
board experienced great embarrassment as to whom they should select. Blchard 
Carmlcbael, who was suigeon to the hospital, solved the difficulty by resigning his 
Surgical post to create a second vacancy, declaring that ho was unwilling that the 
institution should he deprived of the services of either candidate, so highly did he 
estimate the merits of both men. 

At some time before bis appointment to the Bichmond Hospital, Adams, in con- 
junction with Kirby and Bead, had founded tho Peter Street School of Medicine. 
He later broke bis connection with the school. But later, at Blcbmosd Hospital ho 
founded another school, this time with Carmichael and McDoweU. Tbls school was 
later known as tbo Carmlcbael School of btedleine and Surgery. There Adams lec- 
tured for many years and, while thus occupied, wrote many admirable etaar* on 
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ataormal «ndltions of the Joints. These were jmbUshed In Todd’s •'Cyclepsedla.**! 
He slso contrlhated stTeral teportaut aitldes on diseases of the heart These were 
jrabBshed In the * 'l>nhlln Hospital Beports.” 

Jt was In J828, when he was a surgeon to the Jerris Street Hospital, that Adams 
noticed the condition now known as * heart block” and freqnentlr called ”ths 
Adaxns-Stokes syndrome ” We are reptodnclng Adams’ accotmt, as well as that of 
Stokes. According to Uajor,) heart block had been described by Marcos Oerbeztos 
In 1719, Morgagni In ”l>e Sedlbns” (1781) and Thomas Spens In 179d. Adams’ 
description, however, was the first complete account of thl« disease cntltT 

In 1S57 he pnhUshed his classic acconnt of ihenmatlc gout* In this pnhilcatloa 
he elaborated his views on chronic ihenmatlc arthritis, from which he himself sof 
fered for many years prevlems to bis death. In 1881 Adams was appointed surgeon 
In ordinary to Her Majesty, Queen Victoria, anil In the same year he was appointed 
Begins professor of surgery In Trinity College of DnbUn. 

Adams was well versed In the writings of Continental enrgeons and repeatedly 
referred to them In his lectures, writings, and even In his consul tatlocs. He was 
much respected by hfs eonfrires, who once elected him president of the Bubtin 
Fathologlcal Society, and three times (ISIO, 1860-1861, 1887 1888) elected him preii 
dent of the Boyal College of Surgeons of Ireland. 

Adams died in January 187S, presumably of cardiac dlsesse. He eras buried In 
Mount Jerome Cemetery in Dublin 
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CASES OF DISEASES OF THE HEART, ACCOMPANIED 
WITH PATHOLOGICAL OBSERVATIONS* 

By 

ROBERT ADAMS, A B 

Memlxr of tht Soyal CoVego of Sitrgeona in Ireland and one of the Surgeons to Jertts 
Street Infirmary etc 

The foUowuig case, in many partieuJars, and w its termination, re- 
sembled that above alluded to (the case published by J Cheync in 1818 A 
Case of Apoplexy, in which the Pleshj Part of the Heart Was Converted 
into Fatl 

An oEGcer in the revenue, aged 68 years of a full habit of body had for 
a long time been incapable of any exertion a.s he nas subject to oppres 
Sion of hi3 breathing and contmueti cough In Atay 1S19 in conjunction 
wilii his ordinary medical attendant Jfr Duggan X saw this gentleman 
he was just then recovering from the effects of an apopUctic attack which 
had suddenly seized him three days before Ho was well enough to be 
about his house, and even to go out But he was oppressed b\ stupor 
having a constant disposition to sleep and still a very troublesome cough 
What mast attracted mj attention was, the irregulantv of hts breathing 
and remarkable slowness of the pulse which generally ranged at the rate 
of 30 m a minute Hr Duggan informed me that he had been in almost 
continual attendance on this gentleman for the last seven years and that 
during that period he had seen him, he is quite certain in not less than 
twenty apoplectic attacks Before each of them he w as observed, for a day 
or two heavy and lethargic, inth loss of memory He would iben fall down 
in a state of complete Insensibility, and was on sci eral occasions hart 
the fall BTicn they attacked him, hw pulse would become ev^en slower than 
usual, hiH breathing loudly stertorous Ifc was bled without loss of time, 
and the most netne purgative medicines were exhibited \s a preventive 
measure, a large ussue was inserted m the neck, and a spare regimen was 
directed for him He recovered from these attacks without any paralysis 
Oedema of the feet and ancles came on early m December, his cough he 
came more urgent and his breathing more oppressed, his faculties too be 
came weaker 
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November 4th, 1819, he was suddenly seued with an apoplectic attack 
which in two hours earned him off, before the arrival of his medical at 
tendant 

DtSSECnOV 
SS Acvrf «/<<T df«tk 

The dura mater presented a natural appearance The arachnoid mem 
bnuic was separated from the pia mater bv a fluid of gelatinous appearance. 
The substance of the brain wa.s watery and of a jcllowidi white colour 
There was some water m the ventricles. These cavilics did not appear cn 
larged, but the foramen of communication between them was dilated. The 
coats of the carotid and middle arteries of the dura water were quite white 
and opaque from bon) deposition, but were pervious 
The nght lung was sound The left w as compressed and adhered to the 
side of the thorax , about a pint of scrum and quantities of soft fat of a 
lery deep yellow colour filled up the space between the anterior medias 
Unum and the compressed lung which was impervious to air, and must 
have been totall) useless 

The right auricle of the heart was much dilated The nght s cntricle 
externally presented no appearance whatever of muscular fibres, U 
seemed composed of fat through almost its whole substance of the same 
deep yellow colour as that which occupied the place of the left lung 
The reticulated lining of the icntricle which here and there allowed the 
fat to appear between its fibres alone presented any appearance of 
muscular structure 

The left ventricle w as ^ ery thin and its whole surface was cosered with 
a layer of faL Beneath this the muscular structure was not a line in 
thickness it had degenerated from its natural state, was soft and easily 
lorn and a section of il exhibited inon the appearance of hier than of 
a heart The septum of the icnlncles presented the same appearance 
In both ventricles eien m the lining fibres yellow spots where fat had oc 
copied the place of muscular strnctun were to be obseried The whole 
organ was remarkably light the salves were all sound except those 
of the aorta, which were studded w ith specks of bone but clsew here were 
cartilaginous and elastic from which they derived a disposition to re 
mam closed, a fluid gently injected from the scntriele would pass them, 
still when the heart was reversed and water poured from the ventricle 
upon them thdr valves retained it its weight was not sufflctent to 
separate the edges of the thickened valves. There was much fluid blood 
contained in the heart 

The liver was natural the vena porta was unusually distended The 
spleen was healthy in its structure although enlarged, the other \iseera 
prescnteil nothing unusnal 

In both these cases No 1 an 1 No 2 apoplexy must be considered less 
a disease m itself than symptomatic of one the organic seat of which 
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jymptoms, the examination of t ventricle was found nearly an 
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pensc of the muscular structure, ^iifferent could have produced 

The explanation of the fact jj, the reflection, that 

effects nearly similar, will, I ’ , . vessels of the brain 

anything occasmnmg an ^ ^ distention may arise from the 

may be foUowed by apoplexy Tha contrary, it may 

impulse a tcrgo being pretematurally =- arjsmg from a con 

be the result of some obstruction m ventricle incapacitating it 

traded arterial opening or some sta e ® relieve the brain In 

from emptying itself with Tf things where the heart is 

deed, upon considering the latter c ^ imagine even m this 

slow in transmitting the blood it memory and vertigo 

a means of accounting for the le gy, , -fthich under such cir 

wbch attends these cases For the ™ denUy lU-su.ted 

emnstanees, is supposed to ^ ® ^ ^he qualitv of the blood may 

to the functions of this organ Although ^ bad conse- 

thus be supposed to have some lu uence causes determining an 

y" .t .s probable that .be ^""“^“^.““lurped or m . 
apoplectic attack nrbere the hea t . jircuinstanees m the 

state ol atrophy, are mechameal a congestion of the 

heart, directly or indirectly prodneing a state 
vascular system of the brain 
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ELEMENTS OF MATHEMATICAL BIOLOGY 
by Alfred J. Lotka 

Formerly published as ELEMENTS OF PHYSICAL BIOLOGY, Ihis clossic 
work IS the flrs^ mejor otiempr fo apply modern mathematics to 
the problems of phytogeny ontology, ecology, physiology, endoenn 
ology, psychology, and other bronches of biology 

One of the most seminal books ever published in its field It hos 
hod enormous influence upon the loter work of Norbert Wiener and 
N Roshevsky U is stiU of great interest to social scientists, biologists, 
mothcmoticions and engineers interested in applying mothemoticol 
concepts to social studies 

partial contents Evolution a system in the course of irreversible 
transformation Statistical meaning of irreversibility Evolution Os re 
disfribuition KINETICS Fundomentol equations of kinetics of evolv* 
ing systems General special cases Analysis of the growth function 
STATICS Generol principles of equilibrium Chemicol equilibrium, inter 
species equilibrium, circulation of the elements, the carbon dioxide 
cycle, Ihe nitrogen cycle, the phosphorus cycle, moving equilibria, 
displacement of equilibrium, porometers of stote DYNAMICS Energy 
transformers of nature, relation of the tronsformation to available 
sources, correlating apporatus adjustors, consciousness, function, 
origin energy relations of consciousness 

list of publications by A J Lotko 36 fables Analytical synopsis of 
chapters 72 figures xxx -f 460pp 5% x 8 

Paperbound $2 95 


The only textbook on lineor mlegrcl equations in the English lerngu 
oge conception and exposition ore cleor and eosity understand 
able ond Include all fundamental questions on the subject . One 
of its merits is that nearly half of the volume is devoted to applicolioni 
an excellent introduction, con be wormly recommended,* 
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ELEMENTARY STATISTICS 
with Applications in Medicine 
and the Biological Sciences 

by Frederick E. Croxton, Ph.D. 

Professor of Statistics, Columbia University 

Assuming no prior knowledge of statistics and only a very modest knowledge of malh^ 
mattes, this book begins with definitions of basic terms and concepts and leads gradih 
ally in step-bystep fashion to the establishment of all fundamental techniques and 
methods of elementary statistics. It includes full discussions of frequency distribution 
and of methods tor not only linear correlation between two distributions, but ncn-Iinear 
and multiple correlation as well Such topici as tabular and graphic presentation of 
material, measures of central tendency, dispersion, skewness, and kurtosls, correlation 
of grouped and ungrouped data the arithmetic mean the median, and the mode, and the 
normal curve, the binomial and the polsson distribution are treated in detail The author 
has also devoted a large proportion of the book to the important questions of the 
reliability and significance of statistical measures Four of the twelve chapters deal with 
such questions, Including one entire chapter on the chi square test 

Social scientists, psychologists geologists, mathematicians, physicists, chemists, or 
general readers interested In statistics will find this work an excellent Introduction to 
the field But this book has a special appeal for medical students, practitioners, biologists 
and research workers in the medical and biological sciences The author has noted the 
increasing importance of statistics in medical and biological literature and has Incorpor- 
ated into hts book numerous typical concrete examples and applications of stabstics 
from these fields of Investigation Workers In other felds will also appreciate the unusual 
Interest of these examples, which are often unexcelled In Iheir ^iliiy to illustrate the 
various statistical techniques, such as sampling designing statistical experiments, 
correlating data, testing results for relevaxe and stgniheance, and evaluating statistical 
reports of experimental or research work 

Formerly entitled "Elementary Statistics with Applications m Medicine " 101 charts. 57 
tables. 14 appendices. Index vii -I- 37Epp SH x 8 

Paperbound 5IJS5 



CUSSICS OF MEDICINE AND SURGERY 
collected by C. N. B. Camac, M.D. 

Thi$ one volume contatns 12 of the greatest papers in medical history, papers extremely 
difficult to locale elsewhere They announce discoverjes which revolutionuld the course 
of thought and practice Great physicians from Harvey to Holmes tell in their own 
words the results of their labors— the same words which presented these discoveries tb 
the world for the first time 

In a day when broken limbs often meant amputation or death from infection. Lister 
describes his experiments in antisepsis William Harvey writes that (he bfood makes 
“a motion in a circle,” and upsets 200Q years' belief The discovery of the valuable 
diagnostic tool of chest percussion is presented in Auenbrugger’s original paper There 
are Laennac’s own writings on ausculation and the stethoscope, and Jenner’s painstaking 
search into case histones to validate his theory of smallpox vaccination Here are 
Widiani Morton’s original papers on the use of ether, with others by Ors John Warren 
and J Y Simpson And Oliver Wendell Holmes writes vigorously on the contagiousness 
of puerperal fever, chronicling his battle with the conservative members of the medical 
profession 

All of these papers are printed In full except laennac's, which consists of the pertinent 
sections of a larger work Unlike predigested excerpts, this provides exciting insights 
into great mmds and the times in which they lived These classic models of patient, 
cautious Investigation and experimentation demonstrate, with an immediacy no secondary 
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